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CHAPTER 1:  GENERAL INTRODUCTION 
Introduction 
The common carp (Cyprinus carpio) is a highly competitive freshwater fish capable 
of rapidly establishing populations in new, unexploited and disturbed habitats (Panek 1987).  
Since its arrival in North America in the late 1800’s, countless introductions, both deliberate 
and accidental, have allowed common carp to become one of the continent’s most widely 
distributed fish species (Panek 1987; Fritz 1987).  In recent decades, Clear Lake has seen a 
great increase in carp numbers accompanied by a downward trend in water quality for which 
carp are both a symptom and cause (Schrage and Downing 2001; Wahl 2001). 
The benthic feeding activity of carp suspends large amounts of sediment into the 
water column, and in systems where carp biomass is high, increased turbidity caused by their 
feeding activity decreases feeding efficiency of sight-feeding fish and productivity of rooted 
plants (Panek 1987; Bonneau 1999; Schrage and Downing 2001).  Carp in search of food 
often uproot aquatic vegetation, further reducing habitat quality for native fish species and 
accentuating water quality decline (Crivelli 1983; Panek 1987; Roberts et al 1995).  Further, 
high biomass often reached by carp also results in high loading of dissolved nutrients through 
excretion, transferring nutrients from the sediment into the water column (Lamarra 1975), 
essentially constituting a positive feedback loop, whereby biomass and negative influence of 
carp increases as water quality decreases.    
 Clear Lake is a valuable natural resource for Iowa (Downing et al. 2001).  It is the 
state’s third largest natural lake, and its long history as a popular and high quality fishery 
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goes hand in hand with its history as a tourist destination for camping, picnicking, boating, 
swimming and other recreational activities (Wahl 2001; Azevedo et al. 2001).   
For a variety of reasons, water quality in Clear Lake has been steadily degrading 
since the 1940's: nutrient levels have increased, algal concentrations and nuisance blooms 
have increased, lake depth has decreased, water clarity has declined, and formerly abundant 
aquatic vegetation has virtually disappeared in many areas (Downing et al. 2001).  Coupled 
with these changes in water quality are major changes in the fish community.  Due to loss of 
habitat, the sunfish family (bluegill, crappie, and largemouth bass), which relies on aquatic 
vegetation for spawning and cover, has all but disappeared, being replaced by a burgeoning 
community of benthic rough fish, including the common carp, which are tolerant of degraded 
water quality conditions (Wahl 2001). 
Reduction of carp numbers in Clear Lake and other systems with declining water 
quality and high biomass is a key objective in improving their overall environmental health 
(Roberts and Tilzey 1997; Downing and Kopaska 2001).  Unfortunately, the track record of 
previous efforts to permanently reduce carp biomass in Clear Lake and other systems is poor.  
Clear Lake has a long history of rough fish removal, with a total of 2.2 million pounds of 
carp being removed from the lake over the past 70 years.  Although this number appears 
impressive, past removal efforts have not had a major impact on the fish community or water 
quality (Wahl 2001).  A more recent effort to reduce carp biomass in Ventura Marsh, 
connected to Clear Lake, demonstrated the potential water quality benefits of carp reduction, 
but also how short-lived the benefits can be (Schrage and Downing 2001).   
 Learning from these past carp reduction experiences, stewards of Clear Lake propose 
to make carp reduction efforts part of an on-going program instead of a one-time treatment.  
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In order to formulate an efficient and effective control strategy, data must be collected on the 
seasonal distribution, habitat use, and aggregation areas of carp in Clear Lake.   
 
Thesis Organization 
 This thesis is composed of three manuscripts.  Chapters two and three are manuscripts 
to be submitted to the American Fisheries Society journals.  Each manuscript contains an 
abstract, introduction, methods, results, discussion, and references section.  Tables and 
figures follow the text of each manuscript, while raw data is appended following the thesis 
conclusion.   
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CHAPTER 2:  SEASONAL DISTRIBUTION, AGGREGATION, AND 
HABITAT SELECTION OF COMMON CARP IN CLEAR LAKE, IOWA 
A paper submitted to the North American Journal of Fisheries Management 
Christopher R. Penne and Clay L. Pierce 
Abstract 
Common carp Cyprinus carpio are widely distributed and frequently considered a nuisance 
species outside their native range.  Common carp are abundant in Clear Lake, Iowa, where 
they are both a symptom of degradation and a roadblock to improving the water quality and 
fishery.  We quantified seasonal distribution, aggregation, and habitat selection of adult and 
subadult common carp in Clear Lake using radio telemetry for the purpose of guiding future 
control strategies.  Over a 22-month period we recorded a total of 1,951 locations from 54 
adults and 60 subadults implanted with radio-transmitters.  Adults demonstrated a clear 
tendency to aggregate in an offshore area during the winter and in shallow vegetated areas 
prior to and during spring spawning.  Winter aggregations were estimated to include a larger 
percentage of the adult population than in spring.  Subadults aggregated in shallow vegetated 
areas.  Our study and previous research suggest repeatable patterns of distribution, 
aggregation and habitat selection that should facilitate common carp reduction programs in 
Clear Lake and similar systems. 
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Introduction 
 The common carp (Cyprinus carpio) is an adaptable freshwater species capable of 
rapidly colonizing pristine as well as disturbed habitats (Panek 1987; Koehn 2004).  It is 
globally distributed and has firmly established populations on every continent except 
Antarctica (McCrimmon 1968; Lever 1996).  Common carp are native to eastern Europe and 
Asia where they are important sport and food fish, but in North America and Australia they 
are highly invasive, overpopulating many systems and degrading water quality, often 
resulting in the decline of native fishes (Bernstein and Olson 2001; Koehn 2004).  On these 
two continents, overabundant common carp populations have prompted millions of dollars 
(US$) in research and control efforts (Roberts and Tilzey 1997; Pimentel et al. 2000).  
Although there are different views among commercial fishermen, sport fishermen, fisheries 
biologists, and the general public as to the value of common carp, most would acknowledge 
the dominant role it plays in the systems it inhabits (Lubinski et al. 1986). 
 Despite their widespread abundance and notoriety, the ecology of common carp has 
received relatively little study in natural systems (Crivelli 1981; García-Berthou 2001).  
Numerous studies conducted in culture ponds, enclosures, and mesocosms have documented 
the detrimental effects of this species on water quality, macrophytes, and invertebrate fauna 
(Rose and Moen 1952; Crivelli 1983; Breukelaar et al. 1994; Roberts et al. 1995; Parkos et 
al. 2003; Miller and Crowl 2006), but information on common carp distribution patterns and 
habitat use is sparse.  Previous research on common carp movement has shown them to 
exhibit both site fidelity and high mobility (Reynolds 1983; Crook 2004; Stuart and Jones 
2006).  In southeast Australia, common carp have been observed establishing restricted home 
ranges, but also moving over 200 km (Crook 2004; Stuart and Jones 2006).  Some 
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individuals in river systems have been documented moving as fast as 8 km per day (Stuart 
and Jones 2006), suggesting populations are capable of rapidly changing their spatial 
distribution.  Seasonal variation in the distribution of adult common carp has been reported 
and is thought to be primarily driven by habitat, lake morphometry, spawning, and seasonal 
factors with the collective evidence suggesting that common carp aggregate in shallow 
vegetated areas during spring spawning, scatter in littoral habitats during summer, and move 
to relatively deeper water to overwinter (Swee and McCrimmon 1966; Johnsen and Hasler 
1977; Otis and Weber 1982; Horvath 1985; García-Berthou 2001).   
 Clear Lake is a valuable natural resource for Iowa (Downing et al. 2001).  It is the 
state’s third largest natural lake, and its long history as a popular and high quality fishery 
goes hand in hand with its history as a tourist destination for camping, picnicking, boating, 
swimming and other recreational activities (Wahl 2001; Azevedo et al. 2001).  For a variety 
of reasons, water quality in Clear Lake has been steadily degrading since the 1940's: nutrient 
levels have increased, algal concentrations and nuisance blooms have increased, lake depth 
has decreased, water clarity has declined, and formerly abundant aquatic vegetation has 
virtually disappeared in many areas (Downing et al. 2001).  Coupled with these changes in 
water quality are major changes in the fish community.  Due to loss of habitat, the sunfish 
family (bluegill, crappie, and largemouth bass), which relies on aquatic vegetation for 
spawning and cover, has all but disappeared, being replaced by a burgeoning community of 
benthic rough fish, including common carp, which are tolerant of degraded water quality 
conditions (Wahl 2001).   
 Common carp are both symptomatic of decline in overall environmental health of 
Clear Lake and a potential roadblock to improvement (Wahl 2001, Schrage and Downing 
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2004).  They resuspend large amounts of sediment into the water column, and this combined 
with physical uprooting of macrophytes and consumption of benthic invertebrates results in 
reduced water clarity, habitat, and food for other fish species (Bonneau 1999, Schrage and 
Downing 2004).  High common carp biomass also results in high internal loading of 
dissolved nutrients through excretion, effectively transferring nutrients from the sediments 
back into the water column (Lamarra 1975, Chumchal et al. 2005).  Common carp essentially 
constitute a positive feedback mechanism, whereby biomass and deleterious influence of carp 
increases as water quality continues to deteriorate.  The natural mechanism of predatory 
control by piscivorous fish species is also lost as their abundance declines with water quality 
(Bonneau 1999).  Understanding common carp seasonal distribution, aggregation, and habitat 
selection is the first step towards a long-term control strategy Clear Lake, and should also 
help guide similar carp control programs elsewhere. 
 The goal of our study was to explore patterns of distribution and dispersion by 
common carp in Clear Lake, Iowa, for the purpose of guiding future control strategies.  Our 
specific objectives were to characterize the seasonal distribution, aggregation, and habitat 
selection of adult and subadult common carp using radio-telemetry.    
 
Study Area 
Clear Lake is a eutrophic glacial lake located in north-central Iowa (43° 08′N, 93° 
22′W; Figure 1).  As Iowa’s third largest natural lake, it has a surface area of 1,468 ha, a 
shoreline development index of 1.6, a maximum depth of 5.9 m, a mean depth of 2.9 meters, 
and summer secchi disk transparencies ranging from 0.3-0.4 m (Downing et al. 2001).  Clear 
Lake is polymictic, and rarely stratifies due to near continuous mixing by wind and wave 
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action at the lake surface (Downing et al 2001).  Lake temperatures in 2005 ranged from 
<4.0°C in winter to 28.5°C in July.  Muck flats compose a majority of the lake bottom with a 
few scattered rocky reefs and sandy areas (Downing et al 2001; Figure 1).  Macrophytes 
occupy approximately 1% of the lake surface area (Egertson et al. 2004).  Giant bulrush 
(Scirpus validus) and cattail (Typha) dominate the macrophyte community and are 
particularly abundant along the northern shoreline.  To the west lies Ventura Marsh, an 81 ha 
shallow wetland.  Flow from Ventura Marsh enters Clear Lake at a narrow inlet with a barred 
iron gate to prevent fish passage (Figure 1).   
 
Methods 
Telemetry 
 Common carp were collected for telemetry by boat electrofishing the perimeter of 
Clear Lake and Ventura Marsh each October and April from 2004-2006.  Captured fish were 
weighed (nearest g) and measured (nearest mm, total length), surgically implanted with radio 
transmitters, and returned to the lake.  Fish were separated into adult (483-790 mm, total 
length; 1,542-7,530 g) and subadult (203-330 mm, 150-490 g) life stages.  Gonads from a 
sample of fish that were classified as subadults were examined through dissection to ensure 
that fish had not reached sexual maturity.  Fish were implanted with one of two sizes of 
transmitter to minimize transmitter weight to body weight ratios. Transmitters for adult fish 
weighed 25.0 g in air and had a life expectancy of 25 months.  Transmitters for subadult fish 
weighed 2.1 g and had a life expectancy of 83 d.  Surgical procedures were similar to those 
described by Summerfelt and Smith (1990), but modified to pass external whip antennae 
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through the body wall (Ross and Kleiner 1982).  Adults were implanted with radio 
transmitters in October 2004 (N=30) and again in October 2005 (N=21) and April 2006 
(N=3) to replace transmitter loss and mortality.  Subadults were implanted with transmitters 
in April 2005 (N=15) and again in April 2006 (N=45) to replace the previous sample, whose 
batteries had expired.  Subadult common carp sample size was increased in 2006 to offset 
expected transmitter loss, which was considerable in the 2005 sample. 
 Tracking of adult fish was conducted year-round over 22 months from November 
2004 through August 2006.  Because of the relatively short life of the smaller transmitters, 
subadults were tracked from the time they were implanted in April until transmitters expired 
in July and August.  During the open water season, which was from March to November, 
tracking was done by boat and took place an average of nine times per month.  When 
sufficient ice was present from January to March, tracking was done by all-terrain-vehicle 
(ATV), and was conducted an average of seven times per month.  No tracking was conducted 
during December due to hazardous conditions for boat launching, boating, and working on 
thin ice.  To ensure equal sampling of all areas of the lake, a series of parallel transects was 
established on a map of Clear Lake and programmed in a global positioning system (GPS) 
receiver.   We systematically searched along these transects during each tracking session.  
The starting location of each tracking session was randomly assigned by rolling a six-sided 
die with each number corresponding to a different starting point.  Water temperature was 
recorded at the beginning and end of each tracking session.  When a fish was located, 
Universal Transverse Mercator (UTM) coordinates and depth were recorded.   
 The approach to locating fish varied with the season, ice conditions, and depth of the 
fish.  Fish detected in deeper water (≥ 1.5 m) or under ice were approached directly and 
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assumed to be directly below when signal strength was equal in all directions (Guy et al. 
1994).  In shallow water (< 1.5 m), it was a concern that hovering directly over fish could 
alter behavior (Winter 1996); therefore, we maintained a distance of approximately 10 m and 
estimated location based on signal strength.  We used triangulation to estimate the location of 
fish when ice conditions were deemed unsafe.  Blind tests with transmitters placed in the lake 
were used to assess the accuracy of each location technique.  Locating fish from directly 
above in open water was accurate to within 6 m, while using the same technique on ice was 
accurate to within 3 m.   Estimating the location of fish in shallow water was accurate to 
within 10 m.  
 
Analysis of Seasonal Distribution and Aggregation 
 Adult and subadult common carp distribution was examined at monthly and seasonal 
scales (spring, summer, autumn, winter).  Seasons were defined as follows: winter, 
December - February; spring, March - May; summer, June - August; and autumn, September 
- November.  For each month and season, the mean water temperature, mean depth, and 
mean distance to shore for all fish locations were calculated.  For each season, differences 
among means for each variable (temperature, depth, distance to shore) were tested with 
repeated measures ANOVA using the mixed model procedure in the Statistical Analysis 
System (SAS) version 9.1 (SAS Institute 2004). 
 Maps of adult and subadult monthly distribution and aggregation were created using 
kernel estimators and geographic information systems (GIS) software.  For each complete 
tracking session, the coordinates of all fish locations were plotted and a fixed kernel 
utilization distribution (UD) with a 50% probability contour was computed using the Animal 
 12
Movement Analyst Extension (Hooge et al. 1999) in ArcView® version 3.3.  Kernel analysis 
creates contour lines around areas of concentrated use.  The 50% probability contour, which 
encompassed the smallest area containing approximately half the fish locations, was defined 
as the area of core activity (Hooge et al. 1999) and considered to be an index of the level of 
aggregation of the population during each complete tracking session.  Aggregations of fish 
were indicated by small core activity areas.  Temporal trends of aggregation were assessed 
by calculating and comparing the mean core activity area for each month.  Aggregation areas 
were then identified visually by inspection of monthly common carp distribution maps.  
 Monthly distribution maps were constructed from a series of modified kernel UD 
shapefiles.  Each kernel UD was composed of a 95% probability contour and up to four 
additional contours, depending upon the level of aggregation exhibited.  A set of criteria 
based on maximum core activity area was used to award additional contours at the 70%, 
50%, 30%, and 10% probability level.  Utilization distributions in which fish were more 
aggregated received more probability contours, allowing areas of concentrated use to be 
readily identified.  Each monthly distribution map was then created by combining all kernel 
UDs for that particular month.  When probability contours overlapped, areas with the same 
level of aggregation were merged, while areas of stronger aggregation were expressed over 
weaker ones.  The end result of this process was a series of monthly maps, in which greater 
aggregation was represented by more probability contours, with areas of aggregation 
identified by darker shading. 
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Analysis of Habitat Selection 
 Common carp seasonal distribution was examined in relation to eight habitat types 
that were based on a combination of different lake substrates and depths.  Substrates were 
classified as muck, sand, rock, and aquatic vegetation.  Depths were classified as shallow (< 
1 m), midwater (2-4 m), and deep (> 4 m).  Muck and rock were found in all depths, while 
sand and aquatic vegetation were only found in shallow water.  Habitat availability was 
quantified using a map of Clear Lake habitat created with GIS software.  Depth and muck, 
rock, and sand substrates were delineated using a digitized bathymetric lake map (Iowa State 
University Limnology Laboratory 2005; Iowa Conservation Commission 1971).  Egertson et 
al. (2004) determined that < 1% of Clear Lake’s submerged macrophytes were located 
outside of emergent vegetation.  Using this information, we delineated areas of aquatic 
vegetation by tracing the perimeter of emergent macrophyte beds on foot during ice cover 
with a handheld GPS unit.  The GPS log was projected into an existing GIS map and 
digitized to quantify available aquatic vegetation.   
 Habitat selection was assessed by comparing proportional habitat use in relation to 
availability.  Habitat use by individual fish was defined as the percentage of locations within 
each habitat type.  Chi-square tests with log-likelihood test statistics were used to test 
whether fish were using habitats differently and thus demonstrating selection for specific 
habitats (Manly et al. 1993).  Selection ratios (use : availability) with 95% Bonferroni 
confidence intervals were and used to determine which habitats common carp were selecting 
for (Manly et al. 1993; Thomas and Taylor 1990; Roberts and White, in press).     
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Results 
Location Statistics 
 From 20 November 2004 to 9 August 2006, we recorded 1,951 locations, of which 
1,600 were from adults and 351 from subadults.  The number of locations obtained for adults 
varied by season: 237 in winter, 514 in spring, 554 in summer, and 295 in autumn.  Seven 
adults implanted with transmitters in 2004 and 13 in 2005 were alive and transmitting at the 
end of the study period.  The median number of locations for adults was 37, while the 
minimum was 23 and maximum was 88.  Thirty-six of the 60 subadults implanted with 
transmitters remained alive until the battery in their transmitter was exhausted.  The median 
number of locations for subadults was 5, while the minimum was 3 and the maximum was 
25.   
 
Seasonal Distribution and Aggregation 
 The mean depth where adult common carp were located ranged from 1.5 m to 3.2 m, 
which encompasses 29% of the lake's available depth variation (Table 1).  Adults were found 
in deepest areas in January (3.2 m), when the lake surface was frozen, but were rarely found 
in water greater than 4.0 m deep (3% of all locations).  Adults were found in shallowest areas 
during the months of May (1.5 m) and June (1.6 m), when spawning occurred.  Following 
spawning, the adult distribution shifted to slightly deeper water where fish were located at 
mean depths between 1.8 and 2.2 m from July through November.  The mean depth where 
adults were located in spring (1.7 m) was significantly different (α=0.05) from summer (1.6 
m) and autumn (2.2 m).  The mean depth where adults were located in the spring was not 
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significantly different than in winter (2.3 m), due to the relatively deeper depths fish 
occupied in early spring.  
 Mean distance from shore for adults varied with season, paralleling mean depth 
trends (Table 1).  Adults were located farthest from shore in January (607 m) during ice 
cover, and were found nearest to shore in May (155 m) and June (175 m) during spawning.  
Following spawning, adults moved farther from shore where they were located at mean 
distances of 290-335 m from shore in July through November.  Adults were located 
significantly closer to shore in spring than the other seasons.   
 Subadults were located predominately in areas of shallow water (Table 2).  Ninety 
percent of all locations occurred in water less than 2 m deep.  The mean depth where 
subadults were located was 1.3 m in April and gradually became shallower as the summer 
progressed, reaching 0.7 m in July (Table 2).  The mean depth where subadults were located 
in July was signicantly different from April (1.3 m), May (1.3 m), and June (1.2 m), but not 
significantly different from August (0.8 m). 
 Subadults exhibited little variation in mean distance to shore between months (Table 
2).  Mean distance to shore ranged from 204 m in April to 136 m in July and was not 
significantly different between months. 
 Adults were aggregated during parts of January, February, May, June, and November 
when mean core activity areas were smallest (Figure 2).  During January and February, when 
ice cover was present, adults were commonly aggregated near the northern shore (Figure 3).  
During one tracking session, 21 of 30 (70%) adults were found in a tight aggregation where 
all but two of the fish located were within 50 m of another fish.  As ice deteriorated in late 
February and early March, adults dispersed throughout the lake and remained so until 
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prespawn activity in May (Figure 3).  In early May when lake temperatures warmed to 13°C, 
adults often were observed concentrating at the inlet where water from Ventura Marsh enters 
Clear Lake.  Though passage is blocked by the gate, fish were seen leaping at the gate in an 
attempt to pass the barrier and enter the marsh.  During the height of spawning in late May 
and early June, when water temperatures ranged from 18-22°C, spawning fish were often 
observed breaching the surface in beds emergent vegetation.  Adults dispersed throughout the 
lake following spawning and remained dispersed until November (Figure 3).  As lake 
temperatures cooled to 1°C in November, fish aggregated off the north shoreline, most 
arriving within a few days. 
 Subadults did not disperse as widely as adult fish, but did show some tendency to 
aggregate in May and June (Figure 4).  Fish remained primarily in the lake’s west end, and 
were usually located in beds of emergent vegetation.  Subadults were dispersed during April, 
but were aggregated during a few tracking sessions in May and June (Figure 5).  Subadult 
aggregations were usually found in beds of emergent vegetations, but were also located near 
the inlet during periods of high flow.  No aggregation was evident in July.          
 
Habitat Selection 
 Adults did not use all habitat types in proportion to their availability (P ≤ 0.05), 
demonstrating strong positive selection for shallow vegetation in all seasons (Figure 6).  
During winter, selection ratios for shallow vegetation were 6.7 in 2005 and 8.7 in 2006.  
Adults displayed negative selection for shallow sand in winter of 2005 and deep muck in 
winter 2006.  Adults showed strongest selection for shallow vegetation during spring, with 
selection ratios of 21.1 in 2005 and 23.4 in 2006.  They also showed selection for shallow 
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muck during both springs, while avoiding midwater muck.  During summer, adults selected 
for shallow vegetation in both years.  Midwater muck was used in proportion to availability 
in summer of 2005, but was selected against the following year.  Adults selected for shallow 
vegetation again in autumn, while demonstrating negative selection for shallow sand habitats.  
Adults were never located in deep rock habitat.   
 Subadults also demonstrated strong positive selection for shallow vegetation, with 
selection ratios ranging from 48.0 in 2005 to 46.2 in 2006 (Figure 7).  During both years, fish 
used shallow muck in proportion to availability, while avoiding shallow sandy areas.  
Subadults were never located in midwater rock, deep muck, or deep rock habitats.   
  
Discussion 
 Our study, conducted year-round for over 22 months, demonstrated clear seasonal 
patterns in the distribution, aggregation, and habitat selection of common carp in Clear Lake.  
Adult common carp were dispersed in the summer and found predominantly in littoral 
habitats, while in winter they concentrated in deeper water.  Otis and Weber (1982) observed 
that common carp in the Lake Winnebago system, Wisconsin spent a majority of the summer 
in in 0.9-1.2 m of water and moved into deeper water (2.1 m) to overwinter.  In Lake 
Banyoles, Spain, a much deeper system (mean depth 14.8 m, maximum depth 46.4 m), 
García-Berthou (2001) captured common carp at depths ranging from 0-20 m, but 
significantly more were caught in the littoral zone during the spring and in deep waters 
during the winter.  They also noted a tendency to catch larger individuals in deeper habitats 
during winter.  The trends we observed in seasonal depth and distance to shore of adult 
common carp in Clear Lake are consistent with those described in other lakes and suggest 
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that in many systems common carp will be found primarily in littoral habitats during the 
spring and summer, but will move to relatively deeper water to overwinter.  
 Areas occupied by subadult common carp became shallower as the summer months 
progressed, but there was no significant trend in distance to shore.  This is likely the result of 
subadults staying in the same areas, while lake levels fell due to decreased rainfall in late 
summer.  Subadults in Clear Lake were located predominately at depths ranging from 0.8 m 
to 1.3 m and were rarely found outside beds of emergent vegetation.  This is consistent with 
other studies that have found common carp subadults most abundant in shallow vegetated 
areas (Bryan and Scarnecchia 1992; King 2004).  In Spirit Lake, Iowa, subadults were caught 
significantly more in depths less than 1.5 m, where macrophytes were most abundant (Bryan 
and Scarnecchia 1992).  Shallow vegetation is critical habitat for many species during their 
juvenile life stage and provides a refuge where young fish can feed, grow, and avoid 
predation (Ridenhour 1960).  Subadult common carp in Clear Lake likely use shallow 
vegetation as nursery areas until they reach a size where the threat of predation is diminished.   
 Adult common carp in Clear Lake demonstrated a clear tendency to aggregate at time 
periods associated with overwintering and spawning activity.  Overwintering aggregations 
(i.e., November, January, and February) in Clear Lake were observed both years at the same 
locations.  Aggregations occurred in water from 2-4 m deep either in proximity to beds of 
emergent vegetation or open water formed by turbulence from the lake’s western aerator.  
Johnsen and Hasler (1977) reported common carp in Lake Mendota, Wisconsin forming 
large aggregations in areas on the edge of submerged macrophyte beds in 5-7 m of water.  
These aggregations were also observed in the same areas each year and formed just prior to 
ice-up, when water temperatures dropped below 8°C.  Winter aggregations of common carp 
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have also been reported in Lake Winnebago in Wisconsin, Heron Lake in Minnesota and the 
Grand River in Canada (Otis and Weber 1982; Verrill and Berry Jr. 1995; Brown et al. 
2000).  Similar overwintering behavior has been reported in culture ponds as well.  Bauer 
and Schlott (2004) observed that extensively cultured common carp restricted their use 
within the culture pond to the same overwintering sites each year during ice cover.   
 The cause or function of winter aggregations of common carp remains unknown.    
Aggregating behavior can increase survivorship (e.g., schooling), but aggregations can also 
be incidental and result from uneven resource distribution (Parrish and Edelstein-Keshet 
1999).  Theorized benefits of aggregation include predator avoidance (Smith 1997), 
increased foraging opportunities (Ryer and Olla 1991), hydrodynamic efficiency (Partridge et 
al. 1983), decreased metabolic activity (Parker 1973), and location of conspecifics prior to 
spawning (Johnsen and Halser 1977).  There have been no reports of winter aggregations in 
latitudes where ice cover does not form, suggesting these aggregations are associated with 
colder temperatures.  While overwintering aggregations of common carp could serve some 
function, they could simply result from attraction to crucial winter habitat.   
 Spring aggregations of adults were also observed in association with spawning.  
Common carp are known to concentrate in potential spawning areas well before spawning 
occurs (Swee and McCrimmon 1966; Horvath 1985).  Prespawn aggregations appeared to be 
less stable than those formed in winter.  Aggregations of adult fish in Clear Lake’s shallow 
west end were often present during one tracking session and gone the next.  Furthermore, 
adults exhibited the greatest mobility during this period, with some individuals moving up to 
6.5 km between consecutive tracking days.  Common carp were observed spawning along 
several of the lake's shorelines, but were particularly concentrated in shallow beds of 
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emergent vegetation.  Our results support previous reports that shallow areas with abundant 
macrophytes or inundated terrestrial vegetation such as marshes, wetlands, and floodplains 
are the preferred spawning habitat of common carp (Swee and McCrimmon 1966; Lougheed 
et al. 1998; Stuart and Jones 2006).   
 Subadult common carp were observed aggregating during May and June in Clear 
Lake's western end.  This apparent preference may be explained by the strong selection 
subadults exibited for shallow vegetation, which is almost exclusively located in the lake's 
western half.  In addition to beds of emergent vegetation, subadults also aggregated near the 
inlet, but only when significant flow was present.  Stuart and Jones (2006) observed large 
numbers of subadult common carp ascending a weir fishway in the Murray-Darling River in 
Australia and suggested that in river systems, when common carp reach a size that can 
actively swim against current, they swim upstream and disperse into tributaries.  While it is 
possible the subadults we studied were attempting to return to the marsh where they were 
collected, this attraction could also be an example of a more general mechanism of common 
carp dispersal. 
 Common carp in Clear Lake demonstrated clear year-round selection for shallow 
vegetated areas.  Subadult selection ratios for this habitat were over twice those for adults, 
suggesting a shift in habitat use with ontogeny.  This pattern is consistent with that observed 
in the Broken River, Australia where subadult common carp leave backwater nursery areas 
and move into pool and channel habitat as adults (Crook et al. 2001, King 2004).  Other 
telemetry studies of adult common carp habitat use have described a range of macrophyte 
cover utilization.  Otis and Weber (1982) located common carp in macrophyte cover over 
94% the time during summer months in Lake Winnebago, Wisconsin.  Alternatively, Crook 
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et al. (2001) examined common carp habitat use at a range of scales in the Broken River, 
Australia and found a signficant positive association with sand, a significant negative 
association with gravel, and no association with macrophyte cover.  All previous information 
on subadult common carp habitat use suggests strong selection for macrophyte cover, but has 
been inferred through correlations between local abundance and habitat variables (Sheaffer et 
al. 1986; Bryan and Scarneccia 1992; Vilizzi and Wlaker 1999; Crook et al. 2001).  Ours is 
the first telemetry study of subadult common carp and although our findings are in 
aggreement with studies using different methods, more studies of subadults are needed to 
fully understand their behavior, particularly in winter. 
 Understanding the ecology of common carp will be critical in the success of future 
control efforts.  Our study demonstrated that common carp exhibit distinct annual patterns in 
seasonal distribution and habitat selection.  Although adult common carp in Clear Lake are 
dispersed throughout much of the year, there are periods associated with spawning and 
overwintering where fish are significantly aggregated.  Aggregations have previously been 
documented in winter and during spawning, but ours is the first attempt at gauging the 
relative size of each seasonal aggregation.  Differences in monthly mean core activity areas 
indicate that common carp in Clear Lake were most concentrated when overwintering, which 
suggests that in northern latitudes, overwintering aggregations of common carp present the 
best opportunity for sampling and removal, which could be done either in open water just 
prior to ice up or under ice.   
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TABLE 1.—Summary of adult common carp depth and distance from 
shore in Clear Lake, with corresponding lake temperature.  Values 
represent monthly and seasonal means with 95% confidence intervals 
from 2005 and 2006.  Seasonal differences that are not statistically 
significant (P > 0.05) are indicated with the same letter preceding the 
mean.   
Season or 
month 
Mean temp. 
(°C) 
Mean depth 
(m) 
Mean distance 
to shore (m) 
Winter a0.1 ± 0.0 a2.3 ± 0.1 a402 ± 27 
 January 0.1 ± 0.0 3.2 ± 0.1 607 ± 49 
 February 0.1 ± 0.0 2.0 ± 0.2 317 ± 31 
Spring b12.4 ± 0.4 b1.7 ± 0.1 b209 ± 25 
 March 1.7 ± 0.3 2.5 ± 0.3 335 ± 58 
 April 11.2 ± 0.4 1.9 ± 0.2 255 ± 36 
 May 15.7 ± 0.5 1.5 ± 0.2 155 ± 25 
Summer c24.3 ± 0.1 b1.6 ± 0.2 b198 ± 36 
 June 23.0 ± 0.2 1.6 ± 0.2 175 ± 38 
 July 25.1 ± 0.3 2.0 ± 0.3 290 ± 74 
 August 25.0 ± 0.2 1.8 ± 0.3 245 ± 73 
Autumn d9.3 ± 0.8 a2.2 ± 0.3 c335 ± 54 
 September 21.8 ± 0.3 2.1 ± 0.7 321 ± 133 
 October 11.6 ± 0.6 2.2 ± 0.4 322 ± 74 
 November 4.5 ± 0.5 2.2 ± 0.3 335 ± 57 
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TABLE 2.—Summary of subadult common carp depth and distance 
from shore in Clear Lake, with corresponding lake temperature.  
Values represent monthly and seasonal means with 95% confidence 
intervals from 2005 and 2006.  Seasonal differences that are not 
statistically significant (P > 0.05) are indicated with the same letter 
preceding the mean.   
Month Mean temp. (°C) 
Mean depth 
(m) 
Mean distance 
to shore (m) 
Apr a11.2 ± 0.4 a1.3 ± 0.3 a204 ± 61 
May a15.7 ± 0.5 a1.3 ± 0.2 a201 ± 53 
Jun a23.0 ± 0.2 a1.2 ± 0.2 a156 ± 34 
Jul b25.1 ± 0.3 b0.7 ± 0.1 a136 ± 47 
Aug b25.0 ± 0.2 a,b0.8 ± 0.1 a165 ± 119 
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FIGURE 1— Substrates and landmarks in Clear Lake.  Flow from Ventura Marsh enters 
Clear Lake at an inlet with a barred gate to prevent fish passage.  The aerators shown are 
run when the lake is ice covered. 
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FIGURE 2— Mean core activity area of adult common carp by month in Clear Lake.  
Smaller core activity areas indicate aggregation of study fish, while large core activity 
areas indicate dispersal. 
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FIGURE 3—Monthly distribution of adult common carp in Clear Lake.  Symbols 
indicate locations of adult common carp and shapes indicate year.  The lightest 
shade represents a 95% probability contour.  Darker shades represent 70%, 50%, 
30%, and 10% probability contours and contain increasingly concentrated 
portions of the common carp distribution.  See text for details on probability 
contours.  
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FIGURE 4— Mean core activity area of subadult common carp by month in Clear Lake.  
Smaller core activity areas indicate aggregation of study fish, while large core activity 
areas indicate dispersal. 
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Figure 5—Monthly distribution of subadult common carp in Clear Lake.  Symbols indicate 
locations of subadult common carp and shapes indicate year.  The lightest shade represents a 
95% probability contour.  Darker shades represent 70%, 50%, 30%, and 10% probability 
contours and contain increasingly concentrated portions of the carp distribution.  See text for 
details on probability contours.    
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FIGURE 6— Habitat selection by adult common carp in Clear Lake.  Selection 
ratios above 1 indicate positive selection for a particular habitat; selection 
ratios below 1 indicate negative selection.  
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FIGURE 7— Habitat selection by subadult common carp in Clear Lake.  
Selection ratios above 1 indicate positive selection for a particular habitat; 
selection ratios below 1 indicate negative selection. 
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CHAPTER 3: EFFECT OF RELATIVE TRANSMITTER VOLUME ON 
EXPULSION OF RADIO TRANSMITTERS IN SUBADULT    
COMMON CARP  
A paper accepted by the North American Journal of Fisheries Management 
Christopher R. Penne, Nicholas L. Ahrens1, Robert C. Summerfelt, Clay L. Pierce 
Abstract 
Expulsion of surgically implanted radio transmitters is a problem in some telemetry studies.  
We conducted a 109-day experiment to test the hypothesis that variation in relative volume 
of transmitters surgically implanted in subadult common carp Cyprinus carpio would affect 
expulsion, and necropsied fish at the end of the experiment to evaluate histological evidence 
for the mechanism of expulsion.  Survival rate was high during our experiment.  All of the 
control fish and 88% of the surgically implanted fish survived.  Expulsion rate was low 
during our experiment.  Of the 23 implanted fish that survived the experiment, only two (9%) 
expelled their transmitters.  One of these expulsions occurred through a rupture of the 
incision, and the other via the intestine.  Retained transmitters were all encapsulated by tissue 
and most exhibited multiple adhesions to the intestine, gonads, and body wall.  Adhesions 
were more numerous in fish implanted with larger transmitters.   
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Introduction 
 Expulsion of surgically implanted radio transmitters is a problem in some telemetry 
studies (Summerfelt and Mosier 1984; Knights and Lassee 1996).  Transmitter expulsion 
may occur by rupture of the incision, necrosis of the body wall, or transintestinal expulsion, 
and has been reported in several species of fish, including African catfish Heterobranchus 
longifilis (Baras and Westerloppe 1999), bluegill Lepomis macrochirus (Paukert et al. 2001), 
channel catfish Ictalurus punctatus (Summerfelt and Mosier 1984; Siegwarth and Pitlo 
1999),  rainbow trout Onchorhynchus mykiss (Chisholm and Hubert 1985; Bunnell and Isely 
1999), shortnose sturgeon Acipenser brevirostrum (Collins et al. 2002), and common carp 
Cyprinus carpio (Stuart and Jones 2002; Okland et al. 2003).  All of the aforementioned 
species have been observed expelling transmitters through the site of incision and body wall, 
but only African catfish, channel catfish, and rainbow trout have been documented passing 
transmitters through the intestine. 
 In a concurrent radio telemetry study with subadult common carp in a northern Iowa 
lake, we observed apparent transmitter expulsion from 36 fish ranging from 1.3 to 4.9% in 
transmitter weight relative to body weight (C. R. Penne, Iowa State University, unpublished 
data).  Because of the wide range in relative weight of expelled transmitters, we hypothesized 
that the volume of implanted transmitters relative to fish size might be a more important 
determinant of expulsion than relative transmitter weight.  Therefore, the primary purpose of 
this study was to experimentally assess the effect of transmitter volume relative to fish body 
size on transmitter expulsion.  Our secondary purpose was to document the mechanism of 
expulsion. 
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Methods 
 We conducted a 109-day experiment to test the hypothesis that variation in relative 
volume of radio transmitters surgically implanted in subadult common carp would affect the 
occurrence, timing, and possibly the mechanism of expulsion.  Fish were observed frequently 
during the experimental period, and all were euthanized at the end of the experiment and 
necropsied to evaluate histological evidence for expulsion and mechanisms involved. 
 
Fish collection, handling and holding 
 Thirty subadult common carp to be used as experimental fish were collected in 
September 2005 from Ventura Marsh, which is connected by a water control gate to Clear 
Lake, Iowa.  Fish were collected using electrofishing and graded to obtain fish of similar size 
(mean total length 307 mm + 8 (SE) and mean weight 364 g + 27 (SE)). 
 During the experiment, fish were held in three 1,900 L indoor aquaria.  Fish with 
implanted transmitters were held in separate aquaria from control fish in order to facilitate 
the visual inspection of treatment fish for transmitter loss.  Fish were observed through the 
aquarium glass at least four times per week for signs of transmitter loss, which was first 
recognized when a whip antenna was not visibly protruding from a fish or a transmitter was 
seen on the bottom of the tank.  Upon detection of transmitter loss or mortality, the date and 
identification number of the fish was noted.  Dead fish were removed upon discovery and 
frozen until necropsies were performed.  Fish were maintained in water ranging from 13 – 
16°C.  In order to maintain water quality in the holding aquaria, which lacked a solids 
removal system, fish were fed sparingly approximately twice a week. 
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Estimating coelom expansion capacity 
 To establish a relevant measure of available internal volume for transmitter 
implantation, we defined coelom expansion capacity as the capacity for the volume of the 
coelomic cavity to expand.  We reasoned that coelom expansion capacity represented the 
absolute upper limit for volume of a foreign body, such as a transmitter, to be implanted.  
Our experimental transmitter volumes were expressed as percentages of this upper limit of 
internal volume. 
 To estimate coelom expansion capacity we collected 137 subadult common carp, 
ranging in total length from 207 to 305 mm, in August 2005 from Ventura Marsh.  After 
euthanization with Finquel (tricaine methanesulfonate), the length, mass, and coelom 
expansion capacity were recorded for individual fish.  Coelom expansion capacity was 
determined by placing each fish ventral-side-up on a flat surface and puncturing the body 
cavity at the deepest point along the ventral side with a hypodermic needle.  Water was then 
injected into the coelom until excess water could be seen exiting the puncture site.  The 
volume of water (ml) injected into the coelom was our estimate of the coelom expansion 
capacity.  
 We performed an exponential growth regression of coelom expansion capacity versus 
fish length with data from the 137 fish collected in August 2005 (Figure 1).  This relationship 
was used to estimate the coelom expansion capacity of experimental fish based on their 
length (Table 1). 
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Experimental transmitters 
 Five models of the F1800 series Advanced Telemetry Systems (Isanti, MN) radio 
transmitters, with external antennae but without internal electronics and batteries, were 
modified for use as experimental transmitters.  Our goal was to achieve similar weight for all 
transmitters, but vary the volume of the five groups (Table 1).  To achieve similar weight in 
the different models we either removed portions of the internal epoxy material to reduce 
weight or added small lead shot to increase weight.  After modification, all experimental 
transmitters were sealed similarly with epoxy supplied by the manufacturer. 
 
Transmitter implantation surgery 
 Experimental fish were surgically implanted with experimental transmitters in the 
laboratory in a V-shaped foam cradle resting partially in the water.  Prior to surgeries, fish 
were anesthetized with Finquel and a numbered anchor tag (10 mm) was inserted below the 
dorsal spine to identify the individual.  Next, the total length and weight of the fish and the 
size of transmitter was recorded. 
 Once in the surgery cradle, a short line of scales were removed from just off-center 
and to the left of the ventral midline, beginning at the posterior margin of the left pelvic fin 
and ending just short of the anus.  An incision (≈15 mm) was made in the center of the 
scaleless area.  The transmitter was inserted into the body cavity and pushed slightly anterior 
to the incision.  A needle, threaded with the transmitter’s external whip antenna, was used to 
create a small puncture in the body wall posterior and lateral to the incision, allowing the 
external antenna to be pulled to the fish’s exterior.  The incision was closed, the two incision 
planes were aligned, and two interrupted surgeon’s knots were tied using 3-0, monofilament, 
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non-absorbable external suture material.  Surgery time ranged from 4–6 min.  Following 
surgery the incision site was cleansed with saline solution to remove any clotted blood.  The 
fish were held in a recovery tank for up to 10 min to recover from anesthesia. 
 
Post-experiment necropsies 
 At the end of the 109-day experiment all surviving fish were euthanized with an 
overdose of Finquel and necropsied for evidence of transmitter expulsion.  Fish length and 
weight were measured to provide data for comparison with pre-surgical condition.  A post-
mortem examination sheet was used to record observations (Lasee 1995). 
 
 Experimental design and statistical procedures 
 The experimental treatment groups consisted of five groups, each with a different 
relative transmitter volume, and a control group in which no surgeries were performed.  Five 
fish were assigned to each group randomly from a pool of 30 fish collected and handled 
identically. The resulting six groups consisted of fish of similar size (Table 1). 
 We used t-tests (α = 0.05) to test for differences in initial and final values of fish 
length, weight, and condition within each experimental treatment group, and one-way 
analyses of variance (ANOVA, α = 0.05) to test for among-treatment differences in fish 
length, weight, and condition.  All statistical procedures were performed using the StatView 
software package (SAS Institute 1999). 
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Results 
Survival 
 Survival rate was high during our 109-day experiment.  All of the control fish and 
88% of the surgically implanted fish survived.  Of the three mortalities that occurred, two 
were from transmitter volume group 1 and one was from transmitter volume group 3.  
Mortalities from transmitter volume group 1 occurred on days 18 and 28, while the fish from 
transmitter volume group 3 died on day 31. 
 
Changes in Weight, Length and Condition 
 
 Fish experienced losses of length, weight, and condition during the experiment (Table 
2).  Significant losses of weight and condition occurred in all treatment and control groups, 
while a significant reduction in length occurred in transmitter volume groups 1 and 4.  
Analysis of variance tests comparing changes in length, weight, and condition across 
treatments yielded P-values that were not significant, indicating that losses in length, weight, 
and condition were similar among the six groups.   
 
Transmitter Expulsion 
 
 Expulsion rate was low during our 109-day experiment.  Of the 23 implanted fish that 
survived the experiment, only two (9%) expelled their transmitters.  The first transmitter 
expulsion, which was through a transintestinal route, occurred in a fish from transmitter 
volume group 1 and took place on day 53.  The second transmitter expulsion, which was 
through a rupture in the incision, occurred in a fish from transmitter volume group 5 and took 
place on day 109 of the experiment (Figure 2).  Necropsy revealed that during the expulsion 
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process, this fish had formed a layer of tissue effectively sealing the abdominal cavity from 
the water column.    
 
Mechanisms of Transmitter Expulsion 
 
 In addition to the observed expulsions, one transmitter from volume group 1 was 
staged for transintestinal expulsion, where it was completely encapsulated in tissue and fused 
with two points along the intestine (Figure 3).  Encapsulation of transmitters and adhesions to 
the intestine, body wall or gonads were present in all treatment fish with the exception of the 
two earliest mortalities.  As transmitter volume increased, the degree and frequency of 
adhesion also increased (Table 3).  Adhesion with a single structure (body wall, gonads, or 
intestine) occurred primarily in individuals from transmitter volume groups 1 and 2.  Fish 
from transmitter volume groups 3 through 5 exhibited not only an increased frequency of 
adhesions but adhesions with multiple structures.   
 
Discussion 
 Relative volume of radio transmitters surgically implanted into subadult common 
carp did not have a significant effect on transmitter expulsion in our experiment.  Complete 
transmitter expulsion occurred in only 9% of the fish we observed in the laboratory for over 
three months.  One fish expelled its transmitter through a transintestinal route and another via 
rupture of the incision.  Transmitter expulsion has been previously reported in common carp 
through the body wall (Stuart and Jones 2002; Okland et al. 2003).  Our study is the first to 
describe transintestinal expulsion in this species.   
 44
 In contrast to the low rate of expulsion observed in the laboratory, transmitter loss 
was 80% in the concurrent radio telemetry field study.  There are many differences between 
laboratory and field environments that could potentially explain this discrepancy.  In the 
present study, fish were maintained in temperatures (13 -16°C) similar to temperatures 
experienced by fish released into the lake immediately following implantation in the 
telemetry study.  However, water temperatures increased in the lake to 26°C during the time 
that expulsions took place in the lake.  Previous studies have associated higher water 
temperatures with rapid healing and closure of surgical incisions, but also with increased 
rates of infection, transmitter expulsion and mortality (Bunnell and Isely 1999; Jepsen et al. 
2002; Okland et al. 2003).  In rainbow trout implanted with simulated transmitters and held 
at 10°C and 20°C, transmitter expulsion was significantly higher at 20°C (Bunnell and Isely 
1999).   
 All our fish experienced reductions in length, weight and condition during the 
experiment, which we attribute to relatively low water temperature and feeding rate.  These 
conditions may have also been partly responsible for the low rate of transmitter expulsion we 
observed.  Stuart and Jones (2002) reported transmitter expulsion in carp held in tanks under 
conditions resulting in loss of length and weight.  They observed a 7.2% loss of initial 
weight, and although they provided no details about temperature or feeding, they claimed, 
“Carp ... appeared to behave and feed normally throughout”, which is similar to our general 
observations.  
 Our experimental aquaria were relatively barren compared to the lake, and in this 
environment the transcutaneous external antenna may have served to anchor the transmitter 
in place within the body cavity and thus impeded expulsion (Jepsen and Aarestrup 1999).  
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Fish in the lake, however, were often located within dense stands of emergent vegetation 
(unpublished data) which could potentially result in entanglement of the antenna, stress on 
the implantation site, and ultimately loss of the transmitter.  
  Predation could also account for some apparent transmitter loss in the lake.  
Muskellunge Esox masquinongy, flathead catfish Pylodictis olivaris, and walleye Sander 
vitreus are present in the lake and some individuals of these species are large enough to have 
consumed subadult common carp (J. Wahl, Iowa Department of Natural Resources, 
unpublished data).  Although we cannot rule out this potential explanation, it seems unlikely 
that predation would account for a large percentage of the transmitter loss we observed in the 
lake given the dominance of common carp in the fish assemblage. 
 All retained transmitters in our experimental fish were encapsulated and had multiple 
adhesions to the intestine, body wall or gonads.  Thoreau and Baras (1997) suggested 
encapsulation of implanted transmitters in tilapia Oreochromis aureus limited transmitter 
mobility within the coelom and decreased the risk of internal damage.  Most of our 
experimental fish, especially those with larger transmitters, exhibited multiple adhesions of 
the intestine, gonads, and body wall to the encapsulated transmitter.  Although adhesion is 
apparently necessary for transintestinal expulsion to occur (Marty and Summerfelt 1986), the 
increased adhesion we observed in association with larger transmitters may have been the 
result of increased contact with internal organs and not necessarily a step towards 
transintestinal expulsion.  Clear evidence of transintestinal expulsion was found only in 
transmitter volume group 1, and it is possible that only these relatively small transmitters 
were capable of passage through the intestine due to size alone or indirectly due to lack of 
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stabilizing adhesions.  Adhesions to the larger transmitters in volume groups 2 through 5 may 
have served to further fix the transmitter within the coelom of study fish.   
 Although further research will be necessary to better define the effect of relative 
transmitter volume on expulsion, it is worth noting that the two transmitters expelled during 
our experiment were from the lowest and highest volume groups and exited via different 
routes.  Thus, although our direct evidence is scant, it seems plausible that transmitters of a 
wide range of volumes relative to the fish are potentially susceptible to expulsion.  Further 
speculation suggests that different mechanisms of expulsion might predominate at opposite 
ends of the relative volume spectrum.  We recommend that future experiments be conducted 
under temperature, food, and if possible even habitat and water quality conditions that more 
closely mimic natural lake environments.  Furthermore, we recommend planning to run the 
experiment until a much greater percentage of fish have expelled their transmitters and using 
a larger number of fish. 
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TABLE 1. – Summary of data describing weight and volume of transmitters and fish used to 
establish five transmitter volume groups.  Values are means; ± values are 1SE. 
 Transmitter Fish   
Transmitter 
volume 
group 
Weight 
(g) 
Volume 
(ml) 
Weight 
(g) 
Coelom 
expansion 
capacity 
(ml) 
Transmitter 
wt./body wt. 
(%) 
Transmitter 
vol./coelom 
expansion 
capacity (%) 
1 5.2 ± 0.1 1.3 364 ±  6   16.1 1.4 8.1 
2 5.3 ± 0.1 4.1 373 ± 12 16.7 1.4 24.6 
3 5.5 ± 0.1 4.9 368 ± 13 16.6 1.5 29.5 
4 5.3 ± 0.0 6.0 349 ± 15 15.4 1.5 39.0 
5 5.5 ± 0.2 6.5 366 ± 15 16.1 1.5 40.4 
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Weight (g) Total length (mm) Condition (Wr)  Transmitter 
Volume 
Group Initial  Final P-Value
1 Initial Final P-Value1 Initial Final P-Value1
Control 380.0 ± 17.5 286.3 ± 15.0 < 0.01 311.0 ± 5.4 301.4 ±   4.2 0.09 87.3 ± 0.8 73.7 ± 1.5 0.03 
1 364.0 ±   6.2 304.8 ±   7.9 < 0.01 306.2 ± 1.3 299.2 ±   2.3 < 0.01 87.3 ± 0.8 78.2 ± 1.4 < 0.01 
2 373.0 ± 11.6 301.2 ±   7.9 < 0.01 309.6 ± 2.3 291.6 ± 11.6 0.17 88.7 ± 2.3 77.6 ± 1.4 0.02 
3 368.0 ± 13.2 295.8 ±   8.6 < 0.01 309.0 ± 4.3 292.6 ±   9.9 0.12 85.8 ± 1.1 76.7 ± 2.0 < 0.01 
4 349.0 ± 14.6 289.4 ± 15.1 < 0.01 302.8 ± 4.4 292.8 ±   4.7 < 0.01 86.3 ± 1.5 79.0 ± 2.9 0.03 
5 366.0 ± 15.4 294.0 ± 26.5 < 0.01 306.4 ± 5.5 301.8 ±   8.2 0.42 87.6 ± 2.4 72.9 ± 2.8 0.02 
P-Value2 0.71 0.97   0.77 0.85   0.41 0.77   
1 Paired t-test comparing initial with final values for individuals within groups    
TABLE 2. – Comparison of initial and final mean weight, length, and condition of subadult common carp using paired t-tests (α = 0.05) 
within transmitter volume groups and ANOVA (α = 0.05) across treatments.  Initial and final values are means; ± values are 1 SE.   
  2 One-way ANOVA with five replicates per treatment    
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TABLE 3. –Percent occurrence of adhesion of the 
intestine, body wall, and gonads to transmitters in 
subadult common carp necropsied after the 
experiment.   
Adhesions to transmitter (%) Transmitter 
volume 
group Intestine Body wall Gonads 
1 50 50 0 
2 60 20 20 
3 100 75 75 
4 80 100 80 
5 100 75 100 
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FIGURE 1. – Regression of coelom expansion capacity versus fish length used to estimate the 
coelom expansion capacity of experimental fish based on their length.  In the regression 
equation, C is coelom expansion capacity (ml) and TL is total length (mm). 
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FIGURE 2. – External mechanisms for transmitter expulsion in subadult 
common carp.  Panel A shows a subadult common carp that expelled its 
transmitter through the incision site 109 days after implantation. Panel B 
shows a close-up of the incision rupture from panel A showing how the 
sutures were pulled in opposite directions to allow the passing of the 
transmitter and the formation of tissue sealing the abdominal cavity. Panel 
C shows a transmitter before expulsion occurred showing the orientation of 
the antenna (AT). 
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FIGURE 3. – Surgically implanted transmitters and internal mechanisms for transmitter 
expulsion in subadult common carp.  Panel A shows an incision, sutures, and whip antenna 
immediately after surgery.  Panel B shows a healed incision (I) and sutures (SL) 109 days 
after implantation.  Panel C shows the complete gastrointestinal tract 109 days after 
implantation from esophagus (E) to anus (A) with an encapsulated transmitter (T) that has 
fused with the intestine while the whip antenna (AT) protrudes from the rectum.  Panel D 
(same fish as panel C) shows two points of adhesion (AD) between the encapsulated 
transmitter and intestine.  The dashed line is the path of intestinal lumen from esophagus to 
anus. 
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CHAPTER 4:  PREDICTING SPRING ABUNDANCE OF COMMON 
CARP IN THE CLEAR LAKE’S WEST END USING 
ENVIRONMENTAL VARIABLES. 
Christopher R. Penne and Clay L. Pierce 
Abstract 
Each spring, large numbers of mature common carp form prespawn and spawning 
aggregations in Clear Lake’s shallow west end.  Though this area has long been recognized 
by managers and commercial fishermen for its capacity to attract common carp in the spring, 
the environmental factors responsible for triggering these aggregations have not been well 
studied.  To enhance the timing and effectiveness of future control measures, we used 
correlation and bayesian information criterion (BIC) to assess the utility of selected 
environmental variables for predicting spring abundance of common carp.  Air and water 
temperature had a positive relationship with common carp abundance, with mean daily air 
temperature from the previous day being most highly correlated (r = 0.47).  Mean daily 
marsh temperature (r = 0.45), mean daily air temperature (r = 0.42), mean air temperature 
over three days (r =0.42), and lake temperature (r =0.41) were also highly correlated with 
fish abundance.  Inflow from Ventura Marsh had a weak negative correlation with common 
carp abundance.  To predict common carp presence in the shallow west end, BIC suggested 
one-parameter regression models based on air, marsh or lake temperature, which were most 
highly correlated with common carp abundance.  Although Clear Lake’s west end can play 
host to large numbers of common carp in spring, telemetry data indicate that their abundance 
can change considerably from day to day.  To experience the best timing, future control 
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measures could be enhanced by monitoring air or water temperatures at Clear Lake and 
Ventura Marsh.  
 
Introduction 
 Common carp (Cyprinus carpio) are known to concentrate at potential spawning 
areas well before spawning occurs (Swee and McCrimmon 1966; Horvath 1985).  Each 
spring, large numbers of mature common carp form prespawn and spawning aggregations in 
Clear Lake’s shallow west end.  This area, which is commonly referred to by locals as the 
“Little Lake,” has long been recognized by managers and commercial fishermen for its 
capacity to attract common carp in the spring.  Though the environmental factors responsible 
for triggering these spring aggregations have not been well studied, anecdotal evidence 
suggests that water temperature and inflow from rain events may play an important role.   
 This chapter describes a study undertaken to better understand what environmental 
factors could be measured to predict aggregations of common carp the Little Lake area.  Such 
information could improve the timing and effectiveness of controlled harvest of common 
carp in Clear Lake, which typically takes place during the spring.   
  
Study Area 
 Located on Clear Lake’s west end, the Little Lake area is connected to the main lake 
by a narrow channel (Figure 1).  Shallow (< 2 m deep) muck flats compose a majority of the 
Little Lake bottom, with a few areas of sand and rip rap present along the shoreline.  
Emergent vegetation is abundant, particularly off the northern shoreline. To the west lies 
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Ventura Marsh, an 81 ha shallow wetland, which provides significant inflow after 
precipitation events in the spring.  Ventura Marsh is connected to the Little Lake at a narrow 
inlet with a barred gate to prevent fish passage.  On the marsh side of the inlet lies a fish trap 
(approximately 10 m x 10 m) that was used to corral and remove rough fish during spring 
spawning migrations into the marsh before the inlet was gated.    
 
Methods 
 This study was concurrent with radio telemetry research on common carp in Clear 
Lake.  Data collection began shortly after ice-out on 13 March 2006 and ended after the 
completion of common carp spawning on 22 June 2006.  Marsh and lake temperatures were 
recorded every 4 hours using data loggers.  Water temperature in Clear Lake was measured at 
the channel connecting the Little Lake and main lake using three data loggers tethered to the 
channel’s north navigation buoy and placed in the water column at depths of 0.5, 1.5, and 2.5 
m.  Water temperature in Ventura Marsh was measured by placing one data logger outside 
the fish trap at depth of 0.75 m.  Records of mean daily air temperature were obtained from 
the National Weather Service climate station in Mason City, approximately 10 km east of 
Clear Lake.  
 For each day radio-tagged common carp were tracked, the number of adult fish 
present in the Little Lake was recorded.   Following each tracking session, inflow from 
Ventura Marsh was recorded in cubic meters per second.  Flow measurements were taken 
each time from a narrow walkway marking the border between the fish trap and main body of 
Ventura Marsh.  Underneath the walkway, water from Ventura Marsh flows through three 
concrete cells and into the fish trap.  The length of each cell was measured and velocity 
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measurements were taken at the midpoint of the each cell.  Water velocity was measured 
using a flow meter placed at 60% of the measured depth.  The flow measurements from each 
cell were then totalled to estimate flow exiting Ventura Marsh. 
 
Data Analyses  
 Common carp abundance in the Little Lake was characterized as the percentage of 
radio-tagged common carp present in the Little Lake during each tracking session and 
examined in relation to measurements of temperature and flow at various scales using 
correlation and regression analysis.   Independent variables used in analyses included air 
temperature, water temperature in Ventura Marsh, water temperature in Clear Lake, the 
difference between marsh and lake temperature, and inflow from Ventura Marsh. Air, marsh, 
and lake temperature were examined at scales of one day, three days, and one week.  
Correlations between the means of each variable and the percentage of radio-tagged common 
carp present in the Little Lake were assessed using the correlation procedure in the the 
Statistical Analysis System (SAS; SAS Institute 2004).  Next, regression analysis was used to 
assess a number of predictive models based on the measured variable.  The regression 
procedure in SAS was used and model selection was based on bayesian information criterion 
(BIC), which suggests the ‘best’ model based on a balance between model fit and 
complexity.  The Durbin-Watson statistic was used to check for first-order autocorrelation in 
the residuals of each regression.  Variance inflation factor was also calculated for the 
parameters of each regression to test for multicollinearity.  To assess the utility of the ‘best’ 
model, regression was used predict abundance of common carp in the Little Lake and then 
compared to a scatter plot of the observed abundance. 
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Results  
 Tracking of radio-tagged common carp was conducted 29 times during the spring 
observation period.  Spawning began on 22 May 2006 when water tempertures reached 16°C 
and appeared to cease on 19 June 2006 when water temperatures reached 24°C.  Common 
carp presence in the Little Lake varied considerably during the study, even on a day-to-day 
basis.  The largest prespawn movement of common carp into the Little Lake occurred on 4 
April 2006 when 37% of study fish (11 of 30) were found in the area.  The overall largest 
movement of common carp in the Little Lake was observed during the spawn on 30 May 
2006, when 68% of study fish (19 of 28) were found present. 
 Spring common carp abundance in the Little Lake was associated with air and water 
temperature, but not flow (Figures 2-4).  Of the variables tested, only temperature variables 
had a significant correlation with common carp abundance (Table 1).  Air and water 
temperature had a positive relationship with common carp abundance, with mean daily air 
temperature from the previous day being most highly correlated (r = 0.47).  Mean daily 
marsh temperature (r = 0.45), mean daily marsh temperature from the previous day (r = 
0.43), mean daily air temperature (r = 0.42), mean air temperature over three days (r =0.42), 
and lake temperature (r =0.41) were also positively correlated with fish abundance.  Criterion 
from the models tested also suggested temperature as the best predictor of common carp 
abuandance (Table 2).  Bayesian information criterion suggested simple one-parameter 
models based only on air, marsh, and lake temperature for predicting common carp 
abundance in the Little Lake.  The ‘best’ model, as suggested by BIC, uses air temperature 
from the previous day to predict abundance of common carp in the Little Lake.  A linear 
regression based on air temperature from the previous day predicted the abundance of 
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common carp in the Little Lake with a low degree of accuracy and tended to underestimate 
abundance in early spring and overestimate abundance in late spring  (Figure 5).    
 
Discussion 
 Our results suggest that while temperature has some utility for predicting common 
carp abundance in the Little Lake, further study will be needed to make accurate predictions.      
Studies on the reproductive behavior of common carp suggest that ideal temperature is one of 
the most basic factors needed for spawning (Swee and McCrimmon 1966; Horvath 1985).  
Though lake temperature fluctuated in the spring, common carp in Clear Lake only began 
spawning after a steady rise in temperature.  This is consistent with the description of 
McCrimmon (1963) that common carp wait for a steady rising plane in temperature before 
spawning.  Defining the rising plane of temperature that leads to high common carp 
abundance in the Little Lake could be explored by expressing temperature in terms of degree 
days.  Degree days are often used in aquaculture to predict the development of fish larvae.  In 
this context, temperature plays a critical role in development of larvae and below certain 
temperatures no development takes place, so degree days are expressed as the accumulated 
temperature units above a developmental temperature threshold.  Degree days could be 
applied to spring common carp presence in the Little Lake as the number of temperature 
units accumulated to reach peak common carp abundance.  Because there would be one data 
point per yer, this would require multiple years of study. 
 Contrary to prior expectations, inflow from Ventura Marsh had a slight negative 
correlation with common carp abundance in the Little Lake.  Rain, flooding, and 
meteorlogical cues such the arrival of a cold or warm front have been cited as conditions that 
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stimulate spawning (Horvath 1985).  Frequent precipitation and high flows were seen 
primarily from March through early May, but did not coincide with the steady rise in 
temperature that preceded spawning.  More information will be necessary to determine if 
marsh inflow has utility as a predictor of common carp abundance in the Little Lake.  
 Spring aggregations of common carp in the Little Lake present a great opportunity for 
population control measures.  Although the Little Lake can play host to large numbers of 
common carp, telemetry data indicate that their abundance can change considerably from day 
to day.  Future research aimed at predicting spring abundance of common carp in the Little 
Lake could increase the timing and effectiveness of future control measures and may benefit 
from studying additional environmental variables such as degree days, precipitation, wind 
speed, percent cloud cover, and salinity. 
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TABLE 1.—Correlation of measured variables 
to the percentage of radio-tagged common 
carp present in the Little Lake.   
Variable r P N 
Air temperature     
 same day 0.42 0.02 29
 previous day 0.47 0.01 28
 3 day average 0.42 0.03 27
 7 day average 0.30 0.14 26
    
Marsh temperature     
 same day 0.45 0.02 28
 previous day 0.43 0.03 27
 3 day average 0.33 0.11 25
 7 day average 0.23 0.26 25
    
Lake temperature    
 same day 0.41 0.03 28
 previous day 0.37 0.06 27
 3 day average 0.31 0.12 26
 7 day average 0.16 0.44 25
    
Marsh – Lake temperature -0.17 0.40 28
    
Marsh inflow (m3/s)       -0.11 0.57 29
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TABLE 2.—Models which could be used to predict spring abundance of common carp 
in the Little Lake area.   Temperature variables represent mean daily temperature. 
      Parameter estimates 
r2 BIC P Intercept Air temp. previous day 
Marsh 
temp. 
Air 
temp.  
Lake 
temp.  
0.23 138.35 0.012 5.06080 0.83733    
0.19 139.68 0.016 0.71880  0.9614   
0.18 140.06 0.024 4.65370   0.82649  
0.15 140.77 0.032 3.82860       0.8157 
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FIGURE 1.—Clear Lake, the Little Lake area, and Ventura Marsh.  
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FIGURE 2.—Daily air temperatures and the corresponding percentage of radio-tagged 
common carp in the Little Lake.  
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FIGURE 3.—Daily mean water temperature in Clear Lake and Ventura Marsh and the 
corresponding percentage of radio-tagged common carp in the Little Lake. 
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FIGURE 4.—Daily marsh inflow and the corresponding percentage of radio-tagged common 
carp in the Little Lake. 
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FIGURE 5.—Regression of the percentage of radio-tagged common carp present in 
the Little Lake as predicted by air temperature from the previous day.  In the 
regression equation, C is the percentage of radio-tagged common carp and Ta is the 
air temperature from the previous day.  Black dots represent the observed 
percentage of radio-tagged common carp in 2006.   
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CHAPTER 5:  GENERAL CONCLUSIONS 
Conclusion 
 The results of this study provide a solid foundation on which to build future carp 
control efforts.  Common carp in Clear Lake displayed clear annual patterns of distribution, 
aggregation, and habitat selection which leave them vulnerable to a number of different 
control measures.  Options that have been used for carp control in other systems include 
mechanical harvest (Fritz 1987; Pinto et al. 2005), water level manipulation to disrupt 
spawning (Summerfelt 1999), exclusion (Lougheed and Chow-Fraser 2001), localized 
piscicide application (Meronek et al. 1996), and electrical and behavioral barriers (Verrill and 
Berry 1995; Chick and Pegg 2001).  Successful pest management often requires multiple 
techniques to achieve optimal effectiveness; therefore, all available control techniques should 
be explored and evaluated based on efficiency, cost, safety, and social acceptability 
(Bomford and Tilzey 1997).   
 The tendency of Clear Lake common carp to form winter and spawning aggregations 
leave them vulnerable to high density removal through mechanical harvest at those times.  In 
past control efforts on East Okoboji Lake in Iowa and Lake Wingra in Wisconsin, exhaustive 
netting and harvest had significant impacts on the local carp populations, reducing them by 
up to 90% of the original population (Rose and Moen 1952; Neess et al. 1957).  Our data 
indicate the largest aggregations of common carp in Clear Lake form in association with 
winter.  Netting can be successfully performed under ice, but the increased effort required to 
set and retrieve nets reduces efficiency and increases costs.  Further, winter aggregations of 
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carp in Clear Lake are often located near thin ice created by turbulence from the lake’s west 
aeration system, which creates an additional safety hazard.  Therefore, winter aggregations of 
carp may be best exploited in open water just before ice formation in the late fall.   
 Spring aggregations of carp in the Little Lake area present another opportunity for 
high density removal.  Telemetry data indicate that carp make rapid movements in and out of 
this area, meaning that timing will play an important role in the success of removal efforts.  
Air and water temperature can be used to predict the presence of carp in the Little Lake and 
could be used to enhance the timing and effectiveness of spring removal efforts.   
 Carp exhibited strong selection for shallow vegetation during all seasons.  These 
areas may be important to the success of carp recruitment and function as spawning grounds 
(McCrimmon 1963) for adults and nurseries for subadults.  Limiting carp access to such 
areas may compliment reduction efforts by reducing recruitment and increasing the 
vulnerability of subadult fish to predation.  
 Successful control of common carp in Clear Lake can be achieved, but eradication is 
probably impossible.  Thus, the objectives of future control efforts in Clear Lake must be 
explicitly stated along with the indicators used to measure success (Meronek et al. 1996).  
Specific goals could be to reduce the carp population to a target density or achieve a specific 
increase water clarity.  Regardless of the chosen goal, periodic monitoring of performance 
criteria must be done to evaluate the success of control efforts, otherwise money and 
resources could be wasted on an ineffective campaign (Bomford and Tilzey 1997).   
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APPENDIX A: INFORMATION ON COMMON CARP USED FOR 
RADIO-TELEMETRY 
Adult Fish 
Number of Locations Fish 
I.D.*
Length 
(mm) 
Weight 
(g) Sex Tracking period 2005 2006 Fate**
A1 521 1873 U 13 Oct 2004 – 9 Aug 2006 58 30 S 
A2 572 3629 F 7 Oct 2004 – 11 May 2005 5  TL 
A3 711 4990 U 7 Oct 2004 – 27 June 2005 16  TL 
A4 508 1805 U 8 Oct 2004 – 6 July 2005 18  TL 
A5 544 2173 F 8 Oct 2004 – 17 Sept 2005 23  TL 
A6 559 2495 F 8 Oct 2004 – 6 Apr 2005 12  TL 
A7 521 1701 U 13 Oct 2004 – 23 May 2005 12  TL 
A8 521 2177 U 13 Oct 2004 – 15 May 2005 13  TL 
A9 584 2431 U 7 Oct 2004 – 13 June 2005 15  TL 
A10 533 2223 U 13 Oct 2004 – 25 July 2005 25  TL 
A11 483 1633 U 13 Oct 2004 – 15 June 2005 13  TL 
A12 597 2654 U 7 Oct 2004 – 9 Aug 2006 57 28 S 
A13 584 3629 F 11 Oct 2004 – 8 June 2005 15  TL 
A14 508 1633 U 13 Oct 2004 – 15 June 2005 13  TL 
A15 660 3706 U 7 Oct 2004 – 12 Sept 2005 21  TL 
A16 483 1542 U 13 Oct 2004 – 23 May 2005 9  TL 
A17 602 3198 U 7 Oct 2004 – 9 Aug 2006 54 31 S 
A18 526 2046 F 8 Oct 2004 – 16 June 2005 14  TL 
A19 559 2214 F 8 Oct 2004 – 7 Sept 2005 18  TL 
A20 483 1814 M 13 Oct 2004 – 13 June 2005 15  TL 
A21 762 5443 U 11 Oct 2004 – 13 Apr 2005 7  TL 
A22 612 2980 F 8 Oct 2004 – 9 June 2005 10  TL 
A23 686 3084 F 11 Oct 2004 – 9 Aug 2006 50 25 S 
A24 790 7357 U 8 Oct 2004 – 9 Aug 2006 51 24 S 
A25 648 2608 U 13 Oct 2004 – 11 May 2005 10  TL 
A26 513 1774 U 8 Oct 2004 – 31 May 2006 55 17 M 
A27 521 1678 M 13 Oct 2004 – 9 Aug 2006 46 26 S 
A28 592 2581 U 8 Oct 2004 – 27 June 2005 8  D 
A29 653 3865 F 8 Oct 2004 – 9 Aug 2006 55 26 S 
A30 508 1724 U 13 Oct 2004 – 26 May 2005 13  TL 
B31 644 4114 U 22 Sept 2005 – 9 Aug 2006 9 27 S 
B32 668 4173 U 22 Sept 2005 – 22 Oct 2005 3  D 
B34 899 12111 U 22 Sept 2005 – 26 June 2006 9 16 D 
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Number of Locations Fish 
I.D.*
Length 
(mm) 
Weight 
(g) Sex Tracking period 2005 2006 
Fate**
B35 610 3638 U 22 Sept 2005 – 9 Aug 2006 9 24 S 
B36 574 2699 U 30 Sept 2005 – 9 Aug 2006 9 25 S 
B37 622 3901 U 22 Sept 2005 – 9 Aug 2006 9 30 S 
B38 612 2903 U 22 Sept 2005 – 26 June 2006 9 21 D 
B39 533 1950 M 22 Sept 2005 – 22 June 2006 9 18 D 
B40 762 6713 U 22 Sept 2005 – 27 Oct 2005 3  D 
B41 655 3810 U 22 Sept 2005 – 9 Aug 2006 4  D 
B42 668 4899 U 22 Sept 2005 – 9 Aug 2006 6 23 S 
B43 584 3152 U 30 Sept 2005 – 9 Aug 2006 10 13 S 
B44 627 3311 U 30 Sept 2005 – 12 July 2006 9 27 D 
B45 521 2041 U 30 Sept 2005 – 9 Aug 2006 10 31 S 
B46 686 4604 U 30 Sept 2005 – 9 Aug 2006 9 28 S 
B47 582 2935 U 30 Sept 2005 – 30 May 2006 9 15 D 
B48 660 4627 U 30 Sept 2005 – 9 Aug 2006 10 27 S 
B49 612 3697 U 30 Sept 2005 – 6 June 2006 10 17 D 
B50 683 4128 U 30 Sept 2005 – 9 Aug 2006 8 25 S 
B51 607 2994 U 30 Sept 2005 – 10 July 2006 7 19 D 
B52 579 2613 U 30 Sept 2005 – 9 Aug 2006 10 34 S 
C53 648 3225 U 17 Apr 2006 – 9 Aug 2006  14 S 
C54 686 4087 U 17 Apr 2006 – 9 Aug 2006  19 S 
C55 744 6405 U 17 Apr 2006 – 9 Aug 2006  16 S 
* Letters represent time periods when study fish were implanted and released: A=Fall 2004, 
B=Fall 2005, C=Spring 2006. 
**Abbreviations for fate: D=died; S=survived; TL=transmitter loss; M=missing. 
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Subadult fish 
Fish 
I.D.*
Length 
(mm) 
Weight 
(g) Tracking period 
Number of 
locations Fate
**
D1 216 82 20 May – 16 June 2005 7 D/TL 
D2 216 68 20 May – 16 June 2005 6 D/TL 
D3 229 86 13 May – 26 July 2005 25 S 
D4 241 95 13 May – 26 May 2005 4 D/TL 
D5 216 82 20 May – 6 June 2005 4 D/TL 
D6 216 68 13 May – 21 July 2005 23 S 
D7 229 100 20 May – 9 June 2005 4 D/TL 
D8 229 100 13 May – 25 July 2005 21 S 
D9 203 73 13 May – 21 June 2005 10 S 
D10 229 91 13 May – June 27 2005 12 S 
D11 216 73 12 May – 26 May 2005 4 D/TL 
D12 229 86 2 May – 20 June 2005 4 D/TL 
D13 216 77 13 May – 7 June 2005 4 D/TL 
D14 216 86 11 May – 6 June 2005 4 D/TL 
D15 216 68 2 May – 7 June 2005 4 D/TL 
E16 305 318 27 April – 28 June 2006 3 S 
E17 292 345 25 April – 28 June 2006 4 S 
E18 295 340 25 April – 12 July 2006 8 S 
E19 290 304 25 April – 9 August 2006 10 S 
E20 279 281 25 April – 12 July 2006 8 S 
E21 305 354 25 April – 22 June 2006 4 D/TL 
E22 284 308 25 April – 28 June 2006 5 S 
E23 315 408 25 April – 2 August 2006 10 S 
E24 297 331 25 April – 28 June 2006 5 S 
E25 302 376 25 April – 28 June 2006 5 S 
E26 287 313 25 April – 9 August 2006 13 S 
E27 305 336 10 May – 5 June 2006 2 D/TL 
E28 310 345 25 April – 28 June 2006 3 S 
E29 307 367 25 April – 12 July 2006 7 S 
E30 307 345 25 April – 28 June 2006 6 S 
E31 310 390 26 April – 12 July 2006 8 S 
E32 290 331 25 April – 28 June 2006 5 S 
E33 312 376 25 April – 12 July 2006 8 S 
E34 282 304 26 April – 28 June 2006 5 D/TL 
E35 295 340 8 May – 28 June 2006 5 S 
E36 267 263 25 April – 9 August 2006 12 S 
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Fish 
I.D.* 
Length 
(mm) 
Weight 
(g) Tracking period 
Number of 
locations Fate** 
E37 318 386 26 April – 28 June 2006 4 S 
E38 307 363 25 April – 22 June 2006 2 D/TL 
E39 287 308 3 June – 22 June 2006 2 D/TL 
E40 323 399 26 April – 28 June 2006 3 S 
E41 277 281 25 April – 28 June 2006 6 D/TL 
E42 290 272 25 April – 12 June 2006 5 S 
E43 290 313 26 April – 28 June 2006 1 M 
E44 330 490 26 April – 28 June 2006 5 S 
E45 297 327 26 April – 22 June 2006 5 D/TL 
E46 282 313 25 April – 28 June 2006 5 S 
E47 307 336 25 April – 12 July 2006 8 S 
E48 274 259 25 April – 28 June 2006 5 S 
E49 292 308 26 April – 28 June 2006 3 S 
E50 320 417 10 May – 28 June 2006 3 S 
E51 272 268 25 April – 9 August 2006 13 S 
E52 320 435 25 April – 28 June 2006 3 S 
E53 302 336 26 April – 28 June 2006 3 S 
E54 328 467 26 April – 28 June 2006 5 S 
* Letters represent time periods when study fish were implanted and released: D=Spring 
2005, E=Spring 2006 
**Abbreviations for fate: D=died; S=survived; TL=transmitter loss; M=missing. 
 76
APPENDIX B: RAW TELEMETRY DATA 
 
Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
11/20/04 3 14:40 7.2 A 362 3.7 464941 4775109 
11/22/04 1 11:17 4.3 S 471 0.8 461193 4774439 
11/22/04 1 11:35 4.3 S 561 0.8 461303 4774606 
11/22/04 1 11:44 4.3 S 911 1.0 461364 4774437 
11/22/04 1 11:51 4.3 S 731 1.0 461187 4774382 
11/22/04 1 12:07 4.3 S 851 1.3 461170 4774349 
11/22/04 1 12:39 4.3 S 811 1.3 461558 4774437 
11/22/04 1 13:01 4.3 S 751 0.5 461841 4774819 
11/22/04 1 13:18 4.3 S 831 0.9 462277 4774805 
11/22/04 1 13:28 4.3 A 341 1.0 462102 4774911 
11/22/04 1 13:36 4.3 S 941 1.1 462028 4774849 
11/22/04 1 14:18 4.3 S 801 1.0 461882 4773959 
11/22/04 1 14:32 4.3 S 870 1.4 462315 4774445 
11/22/04 1 15:01 4.3 S 891 0.7 462279 4774839 
11/22/04 1 15:12 4.3 S 711 0.7 462431 4774652 
11/22/04 1 15:20 4.3 S 821 0.6 462609 4774476 
11/22/04 1 15:28 4.3 S 861 0.9 462649 4774333 
11/22/04 1 15:38 4.3 S 881 2.5 462522 4773945 
11/28/04 1 12:10 0.6 A 111 3.2 463942 4774678 
11/28/04 1 12:56 0.6 S 881 1.0 462549 4773889 
11/28/04 1 13:28 0.6 S 821 0.6 462698 4774266 
11/28/04 1 13:51 0.6 A 122 1.2 463537 4774531 
11/28/04 1 14:18 0.6 A 211 1.2 463520 4774642 
11/28/04 1 15:01 0.6 A 71 2.8 463375 4774212 
12/01/04 2 14:09 0.1 A 271 4.1 468058 4775625 
12/01/04 2 14:25 0.1 A 301 3.3 468055 4775702 
12/01/04 2 14:32 0.1 A 241 3.5 468111 4775918 
01/22/05 1 15:30 Ice Cover S 450 0.6 461186 4774374 
01/22/05 1 15:40 Ice Cover S 471 0.6 461188 4774410 
01/22/05 1 15:44 Ice Cover S 772 0.6 461173 4774431 
01/22/05 1 15:50 Ice Cover S 851 0.6 461169 4774357 
01/22/05 1 16:13 Ice Cover S 751 1.2 461797 4774819 
01/22/05 1 16:58 Ice Cover S 831 0.6 462295 4774805 
01/22/05 1 17:01 Ice Cover S 891 0.6 462345 4774834 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
01/22/05 1 17:10 Ice Cover S 711 0.6 462483 4774612 
01/23/05 1 9:35 Ice Cover S 821 0.6 462665 4774249 
01/23/05 1 9:47 Ice Cover S 861 0.6 462653 4774332 
01/23/05 1 12:16 Ice Cover A 341 3.1 464595 4774882 
01/24/05 1 11:42 Ice Cover A 362 3.1 464494 4774892 
01/24/05 1 11:56 Ice Cover A 122 3.1 464472 4774890 
01/24/05 1 12:03 Ice Cover A 11 3.1 464469 4774888 
01/24/05 1 12:15 Ice Cover A 71 3.1 464425 4774962 
01/24/05 1 12:22 Ice Cover A 151 2.5 464466 4775024 
01/24/05 1 12:30 Ice Cover A 352 3.1 464364 4774959 
01/24/05 1 12:32 Ice Cover A 291 3.1 464335 4774921 
01/24/05 1 12:45 Ice Cover A 261 2.5 464362 4774998 
01/24/05 1 13:59 Ice Cover S 392 0.6 463871 4775149 
01/24/05 1 14:10 Ice Cover S 611 0.6 463722 4774957 
01/24/05 1 14:33 Ice Cover A 41 3.1 464128 4774672 
01/24/05 1 14:43 Ice Cover A 51 3.1 464155 4774670 
01/24/05 1 14:45 Ice Cover A 81 3.1 464169 4774656 
01/24/05 1 14:52 Ice Cover A 211 3.1 464167 4774659 
01/24/05 1 14:53 Ice Cover A 372 3.1 464161 4774659 
01/24/05 1 14:54 Ice Cover A 411 3.1 464176 4774659 
01/24/05 1 14:54 Ice Cover A 422 3.1 464141 4774659 
01/24/05 1 14:55 Ice Cover A 111 3.1 464173 4774658 
01/24/05 1 14:57 Ice Cover A 251 3.1 464165 4774658 
01/24/05 1 15:21 Ice Cover A 341 3.1 464400 4774543 
01/24/05 1 15:27 Ice Cover A 271 3.1 464367 4774503 
01/24/05 1 15:30 Ice Cover A 101 3.1 464416 4774539 
01/24/05 1 15:31 Ice Cover A 201 3.1 464416 4774544 
01/26/05 1 12:30 Ice Cover S 791 1.2 464276 4775748 
01/26/05 1 13:00 Ice Cover A 31 3.1 464709 4774995 
01/26/05 1 13:02 Ice Cover A 41 3.1 464743 4774995 
01/26/05 1 13:40 Ice Cover S 701 3.1 465078 4775451 
01/26/05 1 13:56 Ice Cover A 352 3.1 465141 4775077 
02/02/05 3 13:32 Ice Cover A 11 1.6 464897 4775544 
02/02/05 3 13:36 Ice Cover A 81 1.6 464905 4775523 
02/02/05 3 13:40 Ice Cover A 111 2.8 464993 4775480 
02/02/05 3 13:45 Ice Cover A 362 2.2 464978 4775490 
02/02/05 3 13:47 Ice Cover A 261 2.8 464956 4775490 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
02/02/05 3 13:50 Ice Cover A 201 2.2 464865 4775510 
02/02/05 3 13:53 Ice Cover A 291 2.2 464798 4775476 
02/02/05 3 13:55 Ice Cover A 372 2.2 464756 4775485 
02/02/05 3 13:58 Ice Cover A 411 1.6 464678 4775556 
02/02/05 3 14:00 Ice Cover A 241 1.6 464643 4775560 
02/02/05 3 14:02 Ice Cover A 51 1.6 464627 4775531 
02/02/05 3 14:05 Ice Cover A 151 2.2 464636 4775503 
02/02/05 3 14:11 Ice Cover A 251 2.2 464724 4775522 
02/02/05 3 14:13 Ice Cover A 41 2.2 464760 4775485 
02/02/05 3 14:16 Ice Cover A 101 2.8 464736 4775438 
02/02/05 3 14:18 Ice Cover A 271 2.8 464783 4775409 
02/02/05 3 14:22 Ice Cover A 171 2.8 464826 4775411 
02/02/05 3 14:24 Ice Cover A 301 2.8 464890 4775361 
02/02/05 3 14:46 Ice Cover A 91 2.8 465135 4775506 
02/02/05 3 14:48 Ice Cover A 221 2.8 465109 4775546 
02/02/05 3 14:50 Ice Cover A 71 2.8 465079 4775515 
02/04/05 3 12:06 Ice Cover A 131 0.6 463928 4775068 
02/04/05 3 12:11 Ice Cover A 171 0.6 463928 4775053 
02/04/05 3 12:13 Ice Cover A 211 0.6 463941 4775033 
02/04/05 3 12:16 Ice Cover A 241 0.6 463947 4775030 
02/04/05 3 12:17 Ice Cover A 341 0.6 463935 4775028 
02/04/05 3 12:19 Ice Cover A 41 0.6 463941 4775036 
02/04/05 3 12:21 Ice Cover A 101 0.6 463935 4775058 
02/04/05 3 12:23 Ice Cover A 122 0.6 463932 4775065 
02/04/05 3 12:25 Ice Cover A 422 0.6 463904 4775037 
02/04/05 3 12:28 Ice Cover S 392 0.6 463883 4775140 
02/04/05 3 14:30 Ice Cover S 821 0.6 462653 4774256 
02/04/05 3 14:49 Ice Cover S 711 0.6 462479 4774614 
02/04/05 3 15:19 Ice Cover S 791 1.2 464281 4775740 
02/09/05 3 12:13 Ice Cover S 681 0.6 463049 4774455 
02/09/05 3 12:55 Ice Cover S 831 0.6 462297 4774797 
02/09/05 3 13:00 Ice Cover S 891 0.6 462340 4774835 
02/09/05 3 13:29 Ice Cover A 352 0.9 462056 4774393 
02/09/05 3 13:35 Ice Cover A 81 0.9 461967 4774434 
02/09/05 3 13:49 Ice Cover A 261 0.9 461981 4774606 
02/09/05 3 13:58 Ice Cover A 422 0.9 461803 4774499 
02/09/05 3 14:17 Ice Cover S 941 0.9 461999 4774849 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
02/09/05 3 14:29 Ice Cover S 751 0.9 461793 4774829 
02/09/05 3 14:47 Ice Cover S 731 0.9 461703 4774470 
02/09/05 3 14:56 Ice Cover S 811 0.9 461577 4774411 
02/09/05 3 15:11 Ice Cover S 450 0.6 461189 4774375 
02/09/05 3 15:14 Ice Cover S 471 0.6 461186 4774413 
02/09/05 3 15:18 Ice Cover S 851 0.6 461178 4774368 
02/11/05 3 12:47 Ice Cover A 171 2.8 468699 4775807 
02/11/05 3 15:14 Ice Cover A 281 2.2 467335 4776178 
02/11/05 3 15:22 Ice Cover A 151 2.2 467478 4776206 
02/16/05 3 12:30 Ice Cover A 251 3.4 466816 4775173 
02/16/05 4 14:24 Ice Cover A 301 2.8 467137 4773946 
02/18/05 4 12:33 Ice Cover A 362 0.9 461342 4774522 
02/18/05 4 12:40 Ice Cover S 911 0.9 461358 4774428 
02/18/05 4 12:46 Ice Cover S 471 0.6 461197 4774417 
02/18/05 4 12:49 Ice Cover S 772 0.6 461216 4774429 
02/18/05 4 12:50 Ice Cover S 851 0.6 461177 4774367 
02/18/05 4 12:52 Ice Cover S 450 0.6 461188 4774374 
02/18/05 4 12:59 Ice Cover A 422 0.9 461656 4774462 
02/18/05 4 13:20 Ice Cover S 731 0.9 461709 4774467 
02/18/05 4 13:36 Ice Cover S 811 0.9 461574 4774440 
02/18/05 4 13:53 Ice Cover S 751 0.6 461795 4774828 
02/18/05 4 14:08 Ice Cover S 941 0.9 461991 4774846 
02/18/05 4 14:14 Ice Cover A 191 0.9 461924 4774636 
02/18/05 4 14:41 Ice Cover A 81 1.6 462332 4774217 
02/18/05 4 14:45 Ice Cover A 352 1.6 462304 4774269 
02/18/05 4 14:53 Ice Cover A 341 1.6 462297 4774310 
02/18/05 4 15:03 Ice Cover A 241 0.9 462117 4774403 
02/18/05 4 15:14 Ice Cover S 831 0.6 462297 4774788 
02/18/05 4 15:16 Ice Cover S 891 0.6 462341 4774836 
02/18/05 4 15:25 Ice Cover S 870 0.9 462369 4774495 
02/18/05 4 15:45 Ice Cover S 821 0.6 462668 4774272 
02/18/05 4 15:52 Ice Cover S 861 0.6 462653 4774333 
02/24/05 4 13:04 Ice Cover A 111 0.6 462845 4774338 
02/24/05 4 13:06 Ice Cover A 191 0.6 462837 4774333 
02/24/05 4 13:10 Ice Cover A 51 0.9 462961 4774316 
02/24/05 4 13:12 Ice Cover A 251 1.6 462989 4774292 
02/24/05 4 13:16 Ice Cover A 352 1.6 463101 4774367 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
02/24/05 4 13:21 Ice Cover A 41 0.9 463074 4774346 
02/24/05 4 13:22 Ice Cover A 211 0.9 463064 4774372 
02/24/05 4 13:28 Ice Cover A 281 1.6 462980 4774218 
02/24/05 4 14:00 Ice Cover A 31 0.6 463115 4773251 
02/24/05 4 14:14 Ice Cover A 221 2.2 463313 4773540 
02/24/05 4 14:28 Ice Cover A 151 2.2 463453 4773339 
02/24/05 4 14:33 Ice Cover A 201 2.2 463587 4773442 
02/24/05 4 14:54 Ice Cover A 11 2.2 463804 4773573 
02/24/05 4 15:13 Ice Cover A 362 2.2 463352 4774020 
02/24/05 4 15:27 Ice Cover S 681 0.6 463039 4774453 
02/24/05 4 15:49 Ice Cover A 101 2.2 463289 4774093 
02/25/05 0 15:26 Ice Cover S 841 3.4 468032 4775680 
03/26/05 4 13:18 3.2 S 501 2.8 467072 4775773 
03/26/05 4 14:00 3.2 A 372 1.6 467261 4773215 
03/26/05 4 14:33 3.2 S 901 3.4 467332 4775621 
03/26/05 4 15:38 3.2 S 450 2.8 467521 4773540 
04/01/05 4 14:41 7.1 S 801 0.9 461762 4774028 
04/01/05 4 14:49 7.1 A 422 1.4 461824 4774247 
04/01/05 4 14:57 7.1 A 111 1.4 461755 4774501 
04/01/05 4 14:58 7.1 A 221 1.5 462381 4774402 
04/01/05 4 15:11 7.1 S 711 0.9 462490 4774615 
04/01/05 4 15:17 7.1 S 821 1.0 462648 4774296 
04/01/05 4 15:26 7.1 S 870 1.4 462354 4774475 
04/01/05 4 15:32 7.1 A 11 0.5 462648 4774381 
04/02/05 4 12:33 8.6 S 931 1.5 467256 473163 
04/02/05 4 12:40 8.6 A 291 1.6 467210 4773162 
04/02/05 4 13:15 8.6 A 281 4.4 466714 4774042 
04/02/05 4 13:48 8.6 A 271 2.9 467677 4776210 
04/02/05 4 14:13 8.6 A 171 2.1 466470 4775755 
04/02/05 4 14:30 8.6 S 841 3.9 468032 4775680 
04/02/05 4 16:41 8.6 S 791 1.2 464262 4775745 
04/06/05 4 16:08 10.6 S 751 1.0 462960 4774411 
04/06/05 4 16:22 10.6 A 31 2.0 463279 4773378 
04/06/05 4 16:29 10.6 A 201 1.8 463391 4773284 
04/08/05 4 13:09 12.6 S 911 1.1 461367 4774437 
04/08/05 4 13:16 12.6 S 471 0.7 461193 4774435 
04/08/05 4 13:20 12.6 S 772 1.5 461216 4774472 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
04/08/05 4 13:31 12.6 S 831 1.3 461699 4774472 
04/08/05 4 13:34 12.6 S 731 1.4 461715 4774471 
04/08/05 4 13:40 12.6 A 241 1.1 461724 4774686 
04/08/05 4 13:45 12.6 A 111 0.9 461734 4774712 
04/08/05 4 13:52 12.6 S 561 1.0 461391 4774738 
04/08/05 4 14:01 12.6 A 801 0.9 461826 4773946 
04/08/05 4 14:10 12.6 A 341 1.0 461712 4774888 
04/08/05 4 14:29 12.6 S 811 1.3 461572 4774442 
04/08/05 4 14:43 12.6 A 221 0.9 461883 4774822 
04/08/05 4 14:45 12.6 S 941 1.1 461963 4774853 
04/08/05 4 14:59 12.6 A 261 0.9 462371 4774742 
04/08/05 4 15:00 12.6 S 891 0.8 462333 4774874 
04/08/05 4 15:10 12.6 S 711 0.6 462498 4774644 
04/08/05 4 15:11 12.6 S 870 1.5 462367 4774516 
04/08/05 4 15:49 12.6 S 821 1.1 462647 4774262 
04/08/05 4 15:57 12.6 S 881 0.7 462392 4773822 
04/17/05 4 11:26 14.2 A 241 2.7 462727 4774174 
04/17/05 4 11:51 14.2 A 31 2.7 463389 4773428 
04/17/05 4 12:12 14.2 A 131 2.8 463248 4774013 
04/17/05 4 12:21 14.2 S 751 0.9 462996 4774428 
04/17/05 4 12:23 14.2 S 681 0.8 463042 4774460 
04/17/05 4 12:34 14.2 A 261 0.6 463547 4774747 
04/17/05 4 12:49 14.2 A 201 3.2 463916 4774148 
04/17/05 4 13:22 14.2 A 191 0.9 463741 4774825 
04/17/05 4 13:29 14.2 A 41 0.6 463839 4775059 
04/17/05 4 13:34 14.2 A 151 1.0 463761 4774790 
04/17/05 4 13:47 14.2 A 362 0.7 463865 4775082 
04/17/05 4 13:42 14.2 S 611 0.6 463732 4774947 
04/17/05 4 13:53 14.2 S 392 0.6 463884 4775129 
04/17/05 4 13:56 14.2 A 71 1.0 463964 4775137 
04/17/05 4 14:11 14.2 A 91 3.1 464546 4775286 
04/17/05 4 14:37 14.2 S 921 3.3 464060 4774039 
04/20/05 0 16:46 16.3 A 341 1.5 462156 4774308 
04/20/05 0 16:54 16.3 A 352 1.2 461936 4774813 
04/20/05 0 17:02 16.3 A 111 0.5 461828 4774791 
04/20/05 0 17:06 16.3 A 261 0.8 462212 4774908 
04/20/05 0 17:12 16.3 A 131 0.8 462466 4774712 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
04/20/05 0 17:19 16.3 A 51 1.6 462447 4774353 
04/20/05 0 17:30 16.3 A 101 1.5 462538 4773871 
04/20/05 0 17:56 16.3 A 422 1.5 461814 4774253 
04/20/05 0 18:00 16.3 A 81 0.7 461446 4774275 
04/20/05 0 18:05 16.3 A 362 0.7 461208 4774390 
04/20/05 0 18:10 16.3 A 11 0.7 461228 4774519 
04/20/05 0 18:15 16.3 A 171 0.7 461283 4774267 
04/24/05 4 10:52 9.1 A 11 3.5 464309 4774147 
04/24/05 4 11:06 9.1 A 362 3.5 464114 4774807 
04/24/05 4 11:16 9.1 A 71 2.6 464145 4775001 
04/24/05 4 11:24 9.1 A 191 2.6 463991 4774771 
04/24/05 4 11:32 9.1 S 392 0.6 463865 4775122 
04/24/05 4 11:51 9.1 S 741 2.9 464312 4775435 
04/24/05 4 12:10 9.1 A 111 3.4 464613 4774977 
04/24/05 4 11:56 9.1 A 122 1.2 464262 4775745 
04/24/05 4 12:03 9.1 A 411 3.3 464758 4775401 
04/24/05 4 12:20 9.1 A 422 4.4 464670 4774674 
04/24/05 4 12:27 9.1 A 81 3.8 464523 4774570 
04/24/05 4 12:40 9.1 A 261 3.4 464243 4773928 
04/24/05 4 13:11 9.1 A 341 3.5 465108 4775266 
04/24/05 4 13:23 9.1 S 701 3.4 465090 4775445 
04/24/05 4 13:47 9.1 A 101 3.0 465623 4774107 
04/24/05 4 14:14 9.1 A 91 3.5 465592 4775251 
04/24/05 4 14:42 9.1 A 131 1.1 463920 4775027 
05/02/05 4 10:48 7.2 S 1512 1.3 466038 4775851 
05/02/05 4 11:29 7.2 A 191 3.8 466307 4775421 
05/02/05 2 12:21 7.2 A 271 0.9 468425 4774178 
05/02/05 2 12:28 7.2 A 171 4.1 468297 4774667 
05/02/05 2 13:06 7.2 A 91 3.7 467254 4775537 
05/02/05 2 13:50 7.2 S 841 4.0 468033 4775673 
05/02/05 2 14:15 7.2 S 1571 3.9 467596 4775177 
05/02/05 2 14:31 7.2 A 291 3.5 467559 4773662 
05/02/05 2 14:35 7.2 A 281 3.8 467573 4773752 
05/02/05 2 14:42 7.2 A 372 2.3 467119 4773384 
05/02/05 2 14:48 7.2 S 931 2.2 467244 4773193 
05/02/05 2 14:58 7.2 A 211 2.9 467260 4773526 
05/06/05 2 11:45 13.8 A 281 1.4 467428 4773166 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
05/06/05 2 11:50 13.8 A 211 1.1 467330 4773086 
05/06/05 2 11:55 13.8 A 372 0.9 467175 4773112 
05/06/05 2 12:20 13.8 S 901 3.0 467344 4775616 
05/06/05 2 13:00 13.8 A 271 1.8 468330 4774142 
05/06/05 2 14:07 13.8 A 301 3.6 465589 4775065 
05/06/05 2 15:00 13.8 A 411 1.9 464144 4775323 
05/06/05 2 18:35 13.8 A 41 0.8 461172 4774342 
05/06/05 2 18:35 13.8 A 81 0.8 461172 4774342 
05/06/05 2 18:35 13.8 A 171 0.8 461172 4774342 
05/06/05 2 18:35 13.8 A 251 0.8 461172 4774342 
05/06/05 2 18:35 13.8 A 261 0.8 461172 4774342 
05/06/05 2 18:35 13.8 A 362 0.8 461172 4774342 
05/06/05 2 18:35 13.8 A 422 0.8 461172 4774342 
05/06/05 2 18:35 13.8 A 11 0.8 461172 4774342 
05/09/05 0 16:00 11.5 A 122 0.8 461172 4774342 
05/09/05 0 16:01 11.5 A 261 0.8 461172 4774342 
05/09/05 0 16:01 11.5 A 362 0.8 461172 4774342 
05/09/05 0 16:02 11.5 A 11 0.8 461172 4774342 
05/09/05 0 16:40 11.5 A 51 1.3 462595 4774249 
05/09/05 0 16:50 11.5 A 81 1.1 462333 4773958 
05/09/05 0 16:55 11.5 A 341 0.6 462655 4774251 
05/09/05 0 16:58 11.5 A 221 1.3 462592 4774350 
05/09/05 0 17:06 11.5 A 422 1.1 461962 4774817 
05/09/05 0 17:15 11.5 A 131 0.6 462269 4774917 
05/09/05 0 17:23 11.5 A 91 1.1 461916 4774782 
05/09/05 0 17:50 11.5 A 171 0.8 461193 4774438 
05/11/05 2 10:05 15.7 A 411 0.9 464055 4775365 
05/11/05 2 10:20 15.7 S 701 3.3 465078 4775451 
05/11/05 2 10:56 15.7 A 301 2.9 464388 4775448 
05/11/05 2 11:29 15.7 A 201 1.2 463303 4773203 
05/11/05 2 11:40 15.7 A 31 1.2 463358 4773195 
05/11/05 2 11:50 15.7 S 921 3.4 464065 4774056 
05/11/05 2 12:00 15.7 S 611 0.8 463708 4774859 
05/11/05 2 12:21 15.7 S 392 0.8 463898 4775132 
05/11/05 2 12:32 15.7 S 631 3.1 463826 4774479 
05/11/05 2 13:00 15.7 A 241 1.6 463024 4774413 
05/11/05 2 13:03 15.7 S 751 1.1 462990 4774415 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
05/11/05 2 13:09 15.7 S 681 1.1 463059 4774452 
05/11/05 2 13:24 15.7 A 221 1.4 462827 4773576 
05/11/05 2 13:29 15.7 S 1551 1.7 462879 4773501 
05/11/05 2 13:50 15.7 S 861 1.1 462619 4774353 
05/11/05 2 14:04 15.7 A 51 1.1 462089 4774850 
05/11/05 2 14:08 15.7 A 291 0.8 462203 4774901 
05/11/05 2 14:11 15.7 S 831 1.0 462278 4774810 
05/11/05 2 14:15 15.7 A 341 1.5 462227 4774476 
05/12/05 0 13:03 14.2 A 372 1.0 467150 4773000 
05/12/05 0 13:40 14.2 S 1491 0.8 461172 4774342 
05/12/05 0 14:30 14.2 S 671 0.8 464257 4775730 
05/13/05 2 8:32 14.9 A 91 1.6 462446 4774343 
05/13/05 2 8:41 14.9 A 251 2.4 462530 4773923 
05/13/05 2 8:46 14.9 S 881 0.8 462398 4773826 
05/13/05 2 9:02 14.9 S 870 1.6 462370 4774496 
05/13/05 2 9:10 14.9 A 51 1.0 462228 4774862 
05/13/05 2 9:14 14.9 A 131 0.7 462271 4774891 
05/13/05 2 9:16 14.9 S 831 1.1 462305 4774789 
05/13/05 2 9:20 14.9 S 891 0.7 462354 4774814 
05/13/05 2 9:28 14.9 S 711 0.7 462489 4774613 
05/13/05 2 9:40 14.9 S 941 1.3 462008 4774846 
05/13/05 2 9:45 14.9 A 411 1.5 461791 4774514 
05/13/05 2 9:48 14.9 S 1452 0.6 461833 4774728 
05/13/05 2 9:51 14.9 S 1471 0.6 461824 4774735 
05/13/05 2 9:56 14.9 A 111 1.0 461748 4774747 
05/13/05 2 10:00 14.9 A 122 1.2 461711 4774683 
05/13/05 2 10:06 14.9 A 71 0.8 461798 4774669 
05/13/05 2 10:20 14.9 S 801 1.0 461870 4773926 
05/13/05 2 10:28 14.9 A 352 1.5 461691 4774254 
05/13/05 2 10:35 14.9 A 191 1.1 461299 4774469 
05/13/05 2 10:36 14.9 A 151 0.9 461248 4774498 
05/13/05 2 10:39 14.9 A 81 1.1 461294 4774427 
05/13/05 2 10:45 14.9 A 362 0.8 461287 4774285 
05/13/05 2 10:49 14.9 A 11 0.6 461220 4774277 
05/13/05 2 10:54 14.9 A 171 1.0 461226 4774438 
05/13/05 2 10:56 14.9 A 422 1.1 461256 4774395 
05/13/05 2 11:00 14.9 A 261 1.0 461463 4774371 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
05/13/05 2 11:06 14.9 A 101 0.7 461524 4774234 
05/13/05 2 11:10 14.9 S 471 0.7 461181 4774367 
05/13/05 2 11:15 14.9 S 851 0.7 461181 4774367 
05/13/05 2 11:18 14.9 S 1231 0.7 461181 4774367 
05/13/05 2 11:21 14.9 S 1272 0.9 461199 4774325 
05/13/05 2 11:22 14.9 S 1431 0.7 461181 4774367 
05/13/05 2 11:24 14.9 S 771 0.7 461181 4774367 
05/13/05 2 11:27 14.9 S 911 1.2 461365 4774371 
05/13/05 2 11:30 14.9 S 1491 0.7 461181 4774367 
05/13/05 2 11:31 14.9 S 1391 0.7 461181 4774367 
05/13/05 2 11:32 14.9 S 1351 0.7 461181 4774367 
05/13/05 2 11:36 14.9 S 1531 0.7 461273 4774584 
05/13/05 2 11:45 14.9 S 811 1.5 461587 4774410 
05/13/05 2 11:53 14.9 S 1571 1.1 461455 4774655 
05/13/05 2 11:58 14.9 S 731 1.6 461717 4774474 
05/13/05 2 12:05 14.9 S 561 1.0 461372 4774744 
05/16/05 2 15:14 10.7 A 171 3.2 468640 4775915 
05/16/05 2 16:07 10.7 A 291 1.1 468082 4773787 
05/16/05 2 16:33 10.7 S 841 4.0 468034 4775678 
05/16/05 2 17:21 10.7 S 931 2.0 467237 4773179 
05/16/05 2 17:22 10.7 A 281 0.7 467159 4773101 
05/16/05 2 17:34 10.7 A 211 2.1 467837 4773182 
05/16/05 2 17:50 10.7 A 1512 1.2 468828 4775349 
05/16/05 2 18:14 10.7 A 301 3.7 467525 4775448 
05/20/05 2 7:24 13.1 A 291 0.9 467176 4773121 
05/20/05 2 7:28 13.1 A 211 1.9 466858 4773452 
05/20/05 2 8:43 13.1 S 1369 2.9 465929 4774274 
05/20/05 2 9:07 13.1 A 91 1.0 465355 4775978 
05/20/05 2 9:44 13.1 S 1412 3.7 464707 4774184 
05/20/05 2 10:10 13.1 A 301 2.7 464564 4775589 
05/20/05 2 10:29 13.1 A 171 1.1 463942 4775103 
05/20/05 2 10:43 13.1 A 71 1.2 464720 4773706 
05/20/05 2 11:00 13.1 A 352 2.2 464104 4773557 
05/20/05 2 11:04 13.1 A 201 1.9 464072 4773512 
05/20/05 2 11:21 13.1 A 81 3.2 463829 4774493 
05/20/05 2 11:29 13.1 S 392 0.9 463877 4775057 
05/20/05 2 11:41 13.1 A 151 1.0 464185 4775506 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
05/20/05 2 11:45 13.1 S 611 0.8 463738 4774591 
05/20/05 2 11:50 13.1 A 101 1.5 463758 4774591 
05/20/05 2 12:24 13.1 S 681 1.3 463072 4774457 
05/20/05 2 12:25 13.1 S 751 1.2 462989 4774409 
05/20/05 2 12:28 13.1 A 51 2.3 463059 4774160 
05/20/05 2 12:42 13.1 S 1551 1.3 462836 4773519 
05/20/05 2 12:46 13.1 A 241 1.2 462894 4774344 
05/20/05 2 12:48 13.1 A 251 1.3 462900 4774323 
05/20/05 2 13:03 13.1 S 881 0.8 462407 4773873 
05/20/05 2 13:09 13.1 S 861 0.9 462634 4774339 
05/20/05 2 13:42 13.1 A 131 0.7 462277 4774886 
05/20/05 2 14:02 13.1 A 111 1.1 461977 4774901 
05/20/05 2 14:19 13.1 S 801 1.0 461837 4773968 
05/20/05 2 14:40 13.1 S 870 1.5 462375 4774503 
05/20/05 2 14:43 13.1 S 1351 1.5 462290 4774553 
05/20/05 2 14:51 13.1 S 1452 0.5 461813 4774751 
05/20/05 2 14:54 13.1 S 1471 0.5 461811 4774745 
05/20/05 2 15:00 13.1 A 1500 0.7 461980 4774970 
05/20/05 2 15:10 13.1 S 1531 0.6 461266 4774601 
05/20/05 2 15:12 13.1 A 411 1.0 461309 4774553 
05/20/05 2 15:22 13.1 S 911 1.2 461354 4774428 
05/20/05 2 15:26 13.1 S 731 1.5 461705 4774461 
05/20/05 2 15:30 13.1 S 811 1.4 461568 4774440 
05/20/05 2 15:39 13.1 A 11 1.1 461378 4774326 
05/20/05 2 15:45 13.1 A 41 0.7 461179 4774365 
05/20/05 2 15:45 13.1 A 362 0.7 461179 4774366 
05/20/05 2 15:45 13.1 S 1391 0.7 461179 4774367 
05/20/05 2 15:45 13.1 S 1431 0.7 461179 4774366 
05/20/05 2 15:45 13.1 A 261 0.7 461179 4774365 
05/20/05 2 15:45 13.1 S 1210 0.7 461179 4774367 
05/20/05 2 15:45 13.1 S 471 0.7 461179 4774366 
05/20/05 2 15:45 13.1 S 772 0.7 461178 4774366 
05/20/05 2 15:45 13.1 S 851 0.7 461178 4774366 
05/20/05 2 15:45 13.1 S 1272 0.7 461178 4774366 
05/20/05 2 15:45 13.1 S 1231 0.7 461178 4774366 
05/20/05 2 16:04 13.1 S 1507 1.2 4614483 4774632 
05/20/05 2 16:16 13.1 A 191 0.8 462741 4773808 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
05/23/05 6 8:35 14.5 A 281 1.2 467212 4773119 
05/23/05 6 8:41 14.5 S 931 1.9 467238 4773181 
05/23/05 6 8:48 14.5 A 211 1.9 466867 4773449 
05/23/05 6 8:56 14.5 A 291 1.2 466695 4773656 
05/23/05 6 9:13 14.5 A 362 2.8 466825 4776041 
05/23/05 6 9:58 14.5 A 301 1.9 465889 4775735 
05/23/05 6 10:12 14.5 S 1369 2.9 465923 4774280 
05/23/05 6 10:20 14.5 A 352 2.5 465701 4773941 
05/23/05 6 10:41 14.5 A 91 1.0 465344 4776025 
05/23/05 6 11:00 14.5 A 101 2.2 465386 4774023 
05/23/05 6 11:20 14.5 A 122 1.0 464270 4775748 
05/23/05 6 11:32 14.5 S 1412 2.7 464723 4774157 
05/23/05 6 11:45 14.5 A 201 1.8 464223 4773467 
05/23/05 6 12:30 14.5 A 81 3.2 463912 4774234 
05/23/05 6 12:48 14.5 S 611 0.8 463716 4774929 
05/23/05 6 13:13 14.5 A 261 1.1 463156 4774543 
05/23/05 6 13:18 14.5 A 241 1.3 463008 4774419 
05/23/05 6 13:21 14.5 S 681 1.3 463042 4774445 
05/23/05 6 13:29 14.5 A 411 1.2 462865 4774319 
05/23/05 6 13:44 14.5 S 1551 1.2 462853 4773481 
05/23/05 6 13:58 14.5 S 881 0.8 462399 4773823 
05/23/05 6 14:04 14.5 S 861 0.9 462635 4774342 
05/23/05 6 14:22 14.5 A 51 0.7 462390 4774812 
05/23/05 6 14:10 14.5 S 711 0.9 462435 4774567 
05/23/05 6 14:11 14.5 S 870 1.5 462367 4774494 
05/23/05 6 14:25 14.5 S 831 1.0 462298 4774805 
05/23/05 6 14:28 14.5 S 891 0.8 462355 4774835 
05/23/05 6 14:34 14.5 A 131 0.8 462213 4774866 
05/23/05 6 14:39 14.5 A 422 0.9 461864 4774738 
05/23/05 6 14:42 14.5 S 1471 0.5 461816 4774750 
05/23/05 6 14:45 14.5 S 1452 0.6 461808 4774745 
05/23/05 6 14:47 14.5 A 41 0.5 461804 4774731 
05/23/05 6 14:50 14.5 A 71 1.0 461812 4774753 
05/23/05 6 14:52 14.5 A 151 0.6 461792 4774734 
05/23/05 6 14:55 14.5 A 111 0.9 461762 4774788 
05/23/05 6 14:56 14.5 A 191 0.9 461750 4774792 
05/23/05 6 14:59 14.5 A 221 0.9 461719 4774892 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
05/23/05 6 15:09 14.5 S 1351 1.5 462366 4774504 
05/23/05 6 15:18 14.5 S 801 0.9 461855 4773917 
05/23/05 6 15:29 14.5 S 1272 0.7 461167 4774345 
05/23/05 6 15:29 14.5 S 1491 0.7 461168 4774345 
05/23/05 6 15:29 14.5 S 471 0.7 461169 4774345 
05/23/05 6 15:29 14.5 S 772 0.7 461170 4774345 
05/23/05 6 15:29 14.5 S 851 0.7 461171 4774345 
05/23/05 6 15:29 14.5 S 1210 0.7 461167 4774344 
05/23/05 6 15:29 14.5 S 1391 0.7 461167 4774343 
05/23/05 6 15:29 14.5 S 1431 0.7 461167 4774342 
05/23/05 6 15:42 14.5 A 11 0.5 461209 4774261 
05/23/05 6 15:49 14.5 S 911 1.2 461374 4774389 
05/23/05 6 16:01 14.5 A 251 1.5 461601 4774322 
05/23/05 6 16:06 14.5 S 731 1.5 461704 4774464 
05/23/05 6 16:15 14.5 S 1531 0.6 461265 4774598 
05/23/05 6 16:17 14.5 S 1571 1.1 461474 4774644 
05/24/05 6 8:11 16.1 A 362 2.7 468536 4774575 
05/24/05 6 8:40 16.1 S 1512 4.1 468179 4774960 
05/24/05 6 9:19 16.1 S 841 4.0 468035 4775684 
05/24/05 6 10:04 16.1 A 281 0.8 467203 4773063 
05/24/05 6 10:07 16.1 S 931 1.9 467235 4773191 
05/24/05 6 10:36 16.1 S 901 3.6 467346 4775634 
05/24/05 6 10:44 16.1 A 411 1.1 466740 4776188 
05/24/05 6 11:35 16.1 S 501 3.2 467069 4775779 
05/24/05 6 12:35 16.1 S 1369 2.8 465925 4774301 
05/24/05 6 12:41 16.1 A 101 3.0 465792 4773953 
05/24/05 6 13:43 16.1 A 201 0.9 463906 4773452 
05/26/05 4 9:04 16.2 S 701 3.3 465118 4775466 
05/26/05 4 9:18 16.2 S 1412 2.9 464735 4774167 
05/26/05 4 9:35 16.2 A 201 1.7 464187 4773443 
05/26/05 4 9:44 16.2 A 291 1.3 464757 4773731 
05/26/05 4 10:00 16.2 A 122 0.7 464083 4775563 
05/26/05 4 10:10 16.2 A 411 1.0 464127 4775464 
05/26/05 4 10:13 16.2 A 111 8.0 463843 4775052 
05/26/05 4 11:08 16.2 A 41 0.8 463908 4775142 
05/26/05 4 11:11 16.2 S 392 0.7 463899 4775130 
05/26/05 4 11:16 16.2 S 611 0.8 463732 4774940 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
05/26/05 4 11:21 16.2 A 251 1.0 463607 4774764 
05/26/05 4 11:45 16.2 A 221 1.1 463103 4773296 
05/26/05 4 12:02 16.2 A 151 1.1 463017 4774445 
05/26/05 4 12:04 16.2 S 751 1.1 463005 4774431 
05/26/05 4 12:06 16.2 S 681 1.2 463058 4774463 
05/26/05 4 12:10 16.2 A 51 1.2 463026 4774441 
05/26/05 4 12:16 16.2 A 241 1.2 462987 4774434 
05/26/05 4 12:28 16.2 S 1551 1.1 462849 4773487 
05/26/05 4 12:31 16.2 A 191 0.7 462770 4773785 
05/26/05 4 12:52 16.2 S 71 0.8 462616 4774407 
05/26/05 4 12:56 16.2 A 352 1.2 462602 4774189 
05/26/05 4 13:01 16.2 A 261 0.8 462438 4774577 
05/26/05 4 13:05 16.2 S 861 0.9 462627 4774364 
05/26/05 4 13:12 16.2 A 131 0.9 462261 4774885 
05/26/05 4 13:19 16.2 S 891 0.8 462366 4774836 
05/26/05 4 13:25 16.2 S 831 1.0 462300 4774796 
05/26/05 4 13:36 16.2 S 870 1.5 462395 4774499 
05/26/05 4 13:42 16.2 S 711 0.8 462423 4774651 
05/26/05 4 13:54 16.2 S 1351 1.4 462236 4774326 
05/26/05 4 14:06 16.2 A 11 0.8 461819 4774750 
05/26/05 4 14:07 16.2 A 171 0.5 461812 4774750 
05/26/05 4 14:08 16.2 S 1431 0.5 461816 4774749 
05/26/05 4 14:09 16.2 S 1452 0.6 461808 4774758 
05/26/05 4 14:09 16.2 S 1471 0.6 461808 4774748 
05/26/05 4 14:18 16.2 A 422 0.5 461777 4774824 
05/26/05 4 14:27 16.2 S 731 1.5 461719 4774460 
05/26/05 4 14:41 16.2 S 911 1.2 461363 4774423 
05/26/05 4 14:44 16.2 S 1531 0.6 461257 4774588 
05/26/05 4 14:48 16.2 S 1210 0.7 461172 4774363 
05/26/05 4 14:49 16.2 S 1231 0.7 461173 4774363 
05/26/05 4 14:50 16.2 S 1272 0.7 461174 4774363 
05/26/05 4 14:50 16.2 S 1391 0.7 461175 4774363 
05/26/05 4 14:51 16.2 S 1491 0.7 461176 4774363 
05/26/05 4 14:58 16.2 S 471 0.7 461176 4774364 
05/26/05 4 14:58 16.2 S 851 0.7 461176 4774365 
06/07/05 0 6:12 26.6 A 171 0.7 461135 4774368 
06/08/05 1 15:18 22.8 S 1210 0.9 461216 4774347 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
06/08/05 1 15:30 22.8 S 1231 0.7 461174 4774363 
06/08/05 1 15:35 22.8 A 11 0.7 461174 4774362 
06/08/05 1 15:54 22.8 A 111 0.6 461782 4774703 
06/08/05 1 15:57 22.8 A 261 0.5 461808 4774756 
06/08/05 1 16:00 22.8 S 1471 0.6 461786 4774749 
06/08/05 1 16:07 22.8 S 1431 0.7 461821 4774707 
06/08/05 1 16:12 22.8 S 1452 0.6 461837 4774779 
06/08/05 1 16:26 22.8 S 1391 0.5 461798 4774818 
06/08/05 1 16:30 22.8 S 1272 0.5 461807 4774811 
06/08/05 1 17:10 22.8 A 131 0.4 462274 4774958 
06/08/05 1 17:19 22.8 A 122 0.7 462478 4774646 
06/08/05 1 17:23 22.8 A 51 0.5 462500 4774540 
06/08/05 1 17:28 22.8 A 191 0.7 462655 4774438 
06/08/05 1 17:34 22.8 A 221 1.7 462255 4774059 
06/09/05 1 8:20 21.4 A 151 1.0 462810 4774281 
06/09/05 1 8:25 21.4 A 241 1.2 462982 4774397 
06/09/05 1 8:48 21.4 A 201 1.1 462652 4774087 
06/09/05 1 9:30 21.4 A 301 0.8 463911 4775178 
06/09/05 1 10:26 21.4 S 1412 3.1 464720 4774170 
06/09/05 1 10:43 21.4 A 71 1.1 464961 4775721 
06/09/05 1 11:00 21.4 A 101 2.4 465323 4774044 
06/09/05 1 11:17 21.4 A 411 3.2 465471 4775547 
06/09/05 1 11:23 21.4 A 352 3.0 464771 4775539 
06/09/05 1 11:30 21.4 A 91 1.0 465328 4776039 
06/09/05 1 12:05 21.4 S 1369 2.8 465923 4774291 
06/09/05 1 13:07 21.4 S 501 2.7 467058 4775774 
06/09/05 1 13:39 21.4 A 281 1.0 467187 4773111 
06/09/05 1 14:50 21.4 A 251 3.2 467188 4773723 
06/09/05 1 15:48 21.4 A 291 1.0 468284 4773988 
06/13/05 5 14:55 23.8 A 131 0.9 462238 4774967 
06/13/05 5 15:00 23.8 A 151 0.7 462477 4774622 
06/13/05 5 15:20 23.8 A 11 0.9 461677 4774046 
06/13/05 5 15:43 23.8 S 1452 0.5 461819 4774770 
06/13/05 5 15:48 23.8 S 1471 0.5 461810 4774760 
06/13/05 5 15:56 23.8 S 1431 0.5 461801 4774717 
06/13/05 5 15:58 23.8 S 1272 0.5 461805 4774755 
06/13/05 5 16:04 23.8 S 1391 0.5 461793 4774766 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
06/13/05 5 16:25 23.8 A 1210 0.7 461214 4774348 
06/13/05 5 16:26 23.8 A 41 0.7 461136 4774367 
06/14/05 2 9:05 20.8 A 291 2.5 467854 4773673 
06/14/05 2 9:25 20.8 A 352 2.3 468145 4776144 
06/14/05 2 11:21 20.8 A 301 4.0 467660 4774303 
06/15/05 5 8:44 20.4 A 131 0.9 462268 4774953 
06/15/05 5 9:45 20.4 A 352 4.1 466765 4775030 
06/15/05 5 10:15 20.4 A 251 1.0 465668 4775964 
06/15/05 5 10:35 20.4 A 11 2.4 466030 4774183 
06/15/05 5 10:43 20.4 A 101 1.9 465360 4774007 
06/15/05 5 11:00 20.4 A 91 1.0 465320 4776045 
06/15/05 5 12:31 20.4 A 41 3.4 464884 4774839 
06/15/05 5 12:45 20.4 A 201 1.3 464239 4773387 
06/15/05 5 12:58 20.4 A 51 3.9 464652 4774502 
06/15/05 5 13:15 20.4 A 411 2.9 464275 4775323 
06/15/05 5 13:58 20.4 A 151 2.8 463420 4774181 
06/15/05 5 14:19 20.4 A 241 0.9 463009 4774437 
06/15/05 5 14:33 20.4 A 221 1.1 462782 4773700 
06/15/05 5 14:39 20.4 A 71 0.9 462765 4774235 
06/15/05 5 14:52 20.4 A 191 0.8 462647 4774319 
06/15/05 5 15:19 20.4 A 111 0.7 461783 4774683 
06/15/05 5 15:31 20.4 S 1431 0.5 461833 4774754 
06/15/05 5 15:38 20.4 S 1452 0.4 461826 4774790 
06/15/05 5 15:39 20.4 S 1471 0.4 461806 4774794 
06/15/05 5 15:43 20.4 S 1391 0.6 461790 4774818 
06/15/05 5 16:04 20.4 S 1210 1.1 461220 4774349 
06/15/05 5 16:15 20.4 S 1231 0.6 461158 4774357 
06/15/05 5 16:53 20.4 S 1272 0.9 462797 4774320 
06/16/05 5 8:43 21.2 A 221 2.5 463668 4773496 
06/16/05 5 8:56 21.2 A 151 1.6 463368 4773496 
06/16/05 5 9:15 21.2 A 71 1.0 463517 4774668 
06/16/05 5 10:00 21.2 S 1272 2.3 462818 4773972 
06/16/05 5 10:53 21.2 A 111 0.7 461779 4774711 
06/16/05 5 10:56 21.2 S 1431 0.3 461818 4774756 
06/16/05 5 10:59 21.2 S 1471 0.4 461820 4774761 
06/16/05 5 11:00 21.2 S 1452 0.4 461824 4774880 
06/16/05 5 11:08 21.2 S 1391 0.2 461803 4774815 
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Lake 
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(Cº) 
Life 
Stage 
Fish 
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(m) UTMX UTMY 
06/16/05 5 11:48 21.2 S 1210 1.1 461222 4774348 
06/16/05 5 11:49 21.2 S 1231 0.6 461159 4774355 
06/20/05 5 9:03 24.7 S 1512 3.6 468183 4774947 
06/20/05 5 9:15 24.7 A 122 1.4 468512 4774421 
06/20/05 5 9:37 24.7 A 301 3.8 467732 4774713 
06/20/05 5 10:03 24.7 A 411 3.7 467568 4774978 
06/20/05 5 10:08 24.7 A 11 3.5 467671 4775158 
06/20/05 5 10:20 24.7 A 291 3.3 467618 4773699 
06/20/05 5 10:25 24.7 A 372 1.0 467150 4773000 
06/20/05 5 10:48 24.7 A 251 3.8 467133 4775117 
06/20/05 5 11:51 24.7 A 71 3.8 466240 4775215 
06/20/05 5 12:10 24.7 A 41 5.3 466277 4774808 
06/20/05 5 14:10 24.7 A 201 1.5 464104 4773448 
06/20/05 5 14:16 24.7 A 221 2.7 463863 4774036 
06/20/05 5 14:27 24.7 A 51 1.1 463772 4774813 
06/20/05 5 14:35 24.7 A 151 0.9 463434 4774663 
06/20/05 5 15:50 24.7 S 1272 0.9 462467 4774533 
06/20/05 5 16:00 24.7 A 352 0.9 461677 4774043 
06/20/05 5 16:19 24.7 S 1471 0.4 461829 4774750 
06/20/05 5 16:21 24.7 S 1431 0.4 461818 4774764 
06/20/05 5 16:22 24.7 S 1452 0.4 461824 4774771 
06/20/05 5 16:26 24.7 S 1391 0.5 461783 4774780 
06/21/05 4 9:10 23.5 A 301 3.5 467638 4774033 
06/21/05 4 9:26 23.5 A 352 0.8 467090 4776385 
06/21/05 4 10:00 23.5 A 291 3.3 467709 4773758 
06/21/05 4 10:05 23.5 A 122 3.9 467665 4774150 
06/21/05 4 10:08 23.5 A 251 2.4 467798 4774188 
06/21/05 4 11:07 23.5 A 362 1.0 469317 4774918 
06/21/05 4 12:00 23.5 S 1391 0.5 461823 4774767 
06/21/05 4 12:05 23.5 S 1431 0.5 461790 4774756 
06/21/05 4 12:11 23.5 S 1471 0.3 461813 4774793 
06/21/05 4 12:12 23.5 S 1452 0.6 461845 4774783 
06/21/05 4 12:55 23.5 S 1272 0.8 462266 4774865 
06/21/05 4 13:08 23.5 A 71 0.9 462820 4774327 
06/21/05 4 13:22 23.5 A 221 1.2 463178 4773233 
06/21/05 4 13:37 23.5 A 411 1.6 463255 4774546 
06/21/05 4 13:48 23.5 A 151 2.2 463522 4773321 
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(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
06/21/05 4 14:10 23.5 A 201 2.7 463954 4773589 
06/21/05 4 14:15 23.5 A 41 1.3 464132 4773419 
06/21/05 4 14:30 23.5 A 51 1.1 463999 4775191 
06/23/05 1 8:40 24.8 S 1431 0.5 461804 4774757 
06/23/05 1 8:43 24.8 S 1471 0.5 461814 4774759 
06/23/05 1 8:48 24.8 S 1391 0.4 461825 4774677 
06/23/05 1 9:12 24.8 S 1272 0.7 462244 4774927 
06/23/05 1 9:19 24.8 A 122 0.5 462502 4774607 
06/23/05 1 9:27 24.8 A 221 1.4 462377 4774450 
06/23/05 1 10:24 24.8 A 201 3.0 464301 4773927 
06/23/05 1 10:32 24.8 A 151 2.9 463740 4773924 
06/23/05 1 11:26 24.8 A 352 2.7 465532 4775586 
06/23/05 1 11:27 24.8 A 51 3.5 465678 4775722 
06/23/05 1 11:57 24.8 A 41 0.9 466325 4775862 
06/23/05 1 12:03 24.8 A 251 2.5 466415 4775672 
06/23/05 1 12:26 24.8 A 11 5.2 466363 4774708 
06/23/05 1 12:46 24.8 A 71 1.2 465967 4775872 
06/23/05 1 13:40 24.8 A 411 3.5 465662 4775795 
06/23/05 1 14:00 24.8 A 301 3.8 466793 4774478 
06/23/05 1 14:28 24.8 A 291 2.1 468508 4774845 
06/27/05 3 8:25 24.3 A 41 1.1 466358 4775829 
06/27/05 3 9:18 24.3 A 11 2.5 464779 4774147 
06/27/05 3 9:30 24.3 A 71 3.4 464561 4774763 
06/27/05 3 9:45 24.3 A 411 2.9 464226 4775271 
06/27/05 3 9:53 24.3 A 301 3.2 464286 4774899 
06/27/05 3 10:04 24.3 A 201 2.7 463989 4773594 
06/27/05 3 10:26 24.3 A 151 1.7 463597 4773307 
06/27/05 3 10:48 24.3 A 221 0.9 462435 4774718 
06/27/05 3 11:00 24.3 S 1272 0.9 462250 4774863 
06/27/05 3 11:43 24.3 S 1391 0.5 461803 4774725 
06/27/05 3 11:45 24.3 S 1431 0.4 461813 4774751 
06/27/05 3 11:48 24.3 S 1471 0.4 461798 4774798 
06/27/05 3 13:44 24.3 A 122 1.7 468534 4774522 
06/27/05 3 14:08 24.3 A 291 1.2 468193 4773919 
06/27/05 3 14:45 24.3 A 251 1.1 466751 4773534 
06/27/05 3 14:52 24.3 A 352 3.5 466913 4773831 
06/29/05 0 8:18 n/a A 362 1.0 469022 4774928 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
06/29/05 0 8:29 n/a A 372 1.0 467180 4772865 
06/30/05 3 8:55 23.0 A 251 1.2 467925 4773567 
06/30/05 3 9:02 23.0 A 291 2.0 467951 4773743 
06/30/05 3 9:34 23.0 A 71 3.6 466871 4775854 
07/05/05 1 8:23 22.1 S 1391 0.8 461786 4774736 
07/05/05 1 8:27 22.1 S 1431 0.6 461795 4774709 
07/05/05 1 8:52 22.1 S 1272 1.2 462048 4774678 
07/05/05 1 9:12 22.1 A 201 1.8 463316 4773356 
07/05/05 1 9:27 22.1 A 221 2.6 463403 4773485 
07/05/05 1 9:33 22.1 A 151 1.9 463655 4773359 
07/05/05 1 10:40 22.1 A 122 3.9 465409 4774379 
07/05/05 1 10:56 22.1 A 71 4.1 465814 4774922 
07/05/05 1 11:10 22.1 A 51 4.4 465959 4774943 
07/05/05 1 11:42 22.1 A 301 4.1 466753 4775143 
07/05/05 1 11:53 22.1 A 352 1.1 466816 4776208 
07/05/05 1 12:20 22.1 A 251 1.3 467951 4773625 
07/05/05 1 12:25 22.1 A 291 1.3 468006 4773689 
07/05/05 1 12:45 22.1 A 11 3.8 467289 4774454 
07/05/05 1 12:59 22.1 A 411 3.6 465338 4774867 
07/06/05 5 8:26 23.8 A 352 1.5 463739 4774700 
07/06/05 5 8:37 23.8 A 221 1.8 463337 4773341 
07/06/05 5 8:42 23.8 A 201 1.8 463269 4773377 
07/06/05 5 8:47 23.8 A 151 2.3 463472 4773317 
07/06/05 5 9:18 23.8 S 1272 1.4 462320 4774429 
07/06/05 5 9:35 23.8 S 1431 0.7 461804 4774730 
07/06/05 5 9:35 23.8 S 1391 0.7 461791 4774707 
07/06/05 5 10:26 23.8 A 251 0.9 467936 4773533 
07/06/05 5 10:35 23.8 A 291 2.0 467979 4773819 
07/06/05 5 11:16 23.8 A 301 3.8 467619 4774895 
07/06/05 5 12:07 23.8 A 11 3.7 466839 4773942 
07/06/05 5 12:38 23.8 A 51 4.4 465973 4774970 
07/06/05 5 13:06 23.8 A 411 2.8 464364 4775426 
07/06/05 5 13:12 23.8 A 71 3.2 464435 4775161 
07/06/05 5 13:29 23.8 A 122 1.0 462585 4774153 
07/07/05 1 14:08 25.8 A 122 0.5 462495 4774618 
07/07/05 1 14:17 25.8 S 1272 1.0 462281 4774947 
07/07/05 1 14:27 25.8 S 1391 0.4 461807 4774738 
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Lake 
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(Cº) 
Life 
Stage 
Fish 
ID 
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(m) UTMX UTMY 
07/07/05 1 14:49 25.8 A 352 1.2 463923 4774894 
07/11/05 1 8:29 25.2 S 1431 0.4 461825 4774703 
07/11/05 1 8:36 25.2 S 1391 0.4 461799 4774779 
07/11/05 1 8:50 25.2 S 1272 1.2 461995 4774665 
07/12/05 1 8:35 23.8 A 352 1.2 461616 4774339 
07/12/05 1 8:42 23.8 S 1431 0.4 461791 4774712 
07/12/05 1 8:45 23.8 S 1391 0.4 461761 4774761 
07/12/05 1 8:52 23.8 A 122 1.2 462073 4774878 
07/12/05 1 9:08 23.8 S 1272 1.2 462125 4774746 
07/12/05 1 9:22 23.8 A 71 0.9 462777 4774215 
07/12/05 1 9:47 23.8 A 151 1.8 463525 4773297 
07/12/05 1 9:53 23.8 A 221 1.2 463100 4773293 
07/12/05 1 10:17 23.8 A 201 1.2 463926 4773445 
07/12/05 1 10:35 23.8 A 411 1.2 464376 4775522 
07/12/05 1 11:46 23.8 A 11 2.4 466319 4774487 
07/12/05 1 12:12 23.8 A 301 3.0 467137 4773785 
07/12/05 1 12:16 23.8 A 291 0.9 468098 4773822 
07/13/05 2 8:44 25.0 A 291 1.2 467863 4773573 
07/13/05 2 9:20 25.0 A 301 3.0 467548 4774105 
07/13/05 2 10:10 25.0 A 11 1.8 466168 4774282 
07/13/05 2 11:01 25.0 A 411 3.0 465167 4775403 
07/13/05 2 11:54 25.0 A 71 0.9 463842 4774876 
07/13/05 2 12:11 25.0 A 151 1.8 463571 4773308 
07/13/05 2 12:17 25.0 A 221 1.8 463311 4773344 
07/13/05 2 12:28 25.0 A 352 1.2 462358 4773892 
07/13/05 2 12:35 25.0 A 122 1.2 461963 4774231 
07/13/05 2 12:42 25.0 S 1272 1.2 462025 4774465 
07/13/05 2 12:50 25.0 S 1431 0.4 461822 4774703 
07/13/05 2 12:55 25.0 S 1391 0.4 461797 4774781 
07/14/05 2 9:13 26.3 A 291 1.8 467890 4773706 
07/14/05 2 9:36 26.3 A 301 3.7 467926 4774814 
07/14/05 2 10:27 26.3 A 11 3.7 466301 4774430 
07/14/05 2 10:52 26.3 A 352 0.9 465990 4774285 
07/14/05 2 11:36 26.3 A 71 0.9 464110 4775437 
07/14/05 2 12:20 26.3 A 411 0.9 463721 4774788 
07/14/05 2 12:27 26.3 A 151 1.2 463423 4773198 
07/14/05 2 12:49 26.3 A 221 0.9 462428 4774633 
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(m) UTMX UTMY 
07/14/05 2 12:52 26.3 A 122 0.5 461825 4774719 
07/14/05 2 13:04 26.3 S 1431 0.4 461825 4774705 
07/14/05 2 13:10 26.3 S 1391 0.4 461797 4774794 
07/14/05 2 13:23 26.3 S 1272 0.9 461581 4774112 
07/15/05 5 6:40 28.5 A 151 2.9 463234 4773673 
07/15/05 5 6:47 28.5 A 221 2.9 463246 4773694 
07/15/05 5 7:09 28.5 S 1272 1.2 461546 4774402 
07/15/05 5 7:11 28.5 A 122 1.2 461596 4774523 
07/15/05 5 7:19 28.5 S 1431 0.4 461808 4774710 
07/15/05 5 7:22 28.5 S 1391 0.4 461796 4774788 
07/15/05 5 8:09 28.5 A 352 2.2 468001 4774058 
07/15/05 5 8:40 28.5 A 291 3.4 467470 4773953 
07/15/05 5 10:15 28.5 A 411 3.3 465076 4774833 
07/15/05 5 10:24 28.5 A 71 1.0 463985 4775169 
07/15/05 5 10:30 28.5 A 11 1.0 463681 4774766 
07/15/05 5 10:42 28.5 A 301 3.3 465239 4775103 
07/18/05 3 8:40 26.4 A 11 2.5 465642 4775378 
07/18/05 3 9:00 26.4 A 411 2.8 464795 4775566 
07/18/05 3 9:15 26.4 A 122 3.0 464793 4774177 
07/18/05 3 9:33 26.4 A 71 2.0 464165 4775317 
07/18/05 3 10:03 26.4 A 151 1.6 463648 4773343 
07/18/05 3 10:11 26.4 A 221 1.0 463007 4773327 
07/18/05 3 10:21 26.4 S 1272 1.2 461762 4774130 
07/18/05 3 10:36 26.4 S 1391 0.4 461817 4774716 
07/18/05 3 11:20 26.4 A 291 2.8 467835 4773783 
07/18/05 3 11:31 26.4 A 352 1.9 467764 4773449 
07/18/05 3 12:16 26.4 A 301 0.9 465250 4775903 
07/19/05 3 9:12 25.6 A 411 2.3 464459 4775574 
07/19/05 3 9:19 25.6 A 71 2.3 464168 4775124 
07/19/05 3 9:33 25.6 A 301 3.1 463677 4773818 
07/19/05 3 9:40 25.6 A 151 2.7 463432 4773647 
07/19/05 3 9:51 25.6 A 221 1.1 462974 4773359 
07/19/05 3 10:12 25.6 S 1272 1.3 462418 4774130 
07/19/05 3 10:20 25.6 S 1391 0.5 461799 4774780 
07/19/05 3 11:07 25.6 A 362 2.7 468797 4776029 
07/19/05 3 11:22 25.6 A 352 0.9 468363 4774089 
07/19/05 3 11:30 25.6 A 291 0.9 468105 4773797 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
07/19/05 3 12:07 25.6 A 122 2.4 466832 4773540 
07/19/05 3 12:12 26.6 A 11 2.7 466290 4774584 
07/21/05 2 10:00 26.9 A 362 2.5 468024 4776184 
07/21/05 2 10:16 26.9 A 352 2.8 468491 4775041 
07/21/05 2 10:26 26.9 A 291 1.7 468049 4773823 
07/21/05 2 11:39 26.9 A 11 3.5 466300 4774357 
07/21/05 2 12:45 26.9 A 71 1.0 463948 4775109 
07/21/05 2 13:00 26.9 A 151 1.4 463602 4773296 
07/21/05 2 13:07 26.9 A 221 1.1 462848 4773505 
07/21/05 2 13:27 26.9 S 1391 0.4 461827 4774726 
07/21/05 2 13:30 26.9 S 1272 0.4 461850 4774743 
07/21/05 2 13:32 26.9 A 122 0.4 461799 4774758 
07/21/05 2 13:52 26.9 A 411 1.1 464016 4775237 
07/21/05 2 13:59 26.9 A 301 2.4 464441 4775563 
07/25/05 1 10:30 26.8 S 1431 0.4 461816 4774716 
07/25/05 1 10:40 26.8 S 1272 1.1 461891 4774663 
07/25/05 1 10:48 26.8 A 122 0.6 461843 4774775 
07/25/05 1 11:00 26.8 A 221 1.0 462822 4773524 
07/25/05 1 11:07 26.8 A 151 2.1 463443 4773330 
07/25/05 1 11:21 26.8 A 71 2.2 464168 4775061 
07/25/05 1 12:00 26.8 A 411 2.9 464734 4775207 
07/25/05 1 12:21 26.8 A 301 3.1 465335 4775605 
07/25/05 1 12:35 26.8 A 11 4.4 466347 4774483 
07/26/05 4 8:21 25.5 A 11 4.6 466230 4774731 
07/26/05 4 9:20 25.5 A 291 1.8 467948 4773715 
07/26/05 4 9:43 25.5 A 362 1.5 468406 4776187 
07/26/05 4 9:56 25.5 A 352 4.2 468192 4774341 
07/26/05 4 10:45 25.5 A 1272 1.1 462052 4774889 
07/26/05 4 10:59 25.5 A 221 1.4 462926 4773419 
07/26/05 4 11:12 25.5 A 151 1.4 463560 4773282 
07/26/05 4 11:39 25.5 A 71 3.0 464512 4775185 
07/26/05 4 11:53 25.5 A 301 3.1 465333 4775502 
07/26/05 4 12:03 25.5 A 411 3.1 464528 4774918 
07/27/05 6 9:07 23.8 A 11 3.5 466864 4774200 
07/27/05 6 10:00 23.8 A 301 2.9 464651 4775400 
07/27/05 6 10:19 23.8 A 71 2.4 464324 4775026 
07/27/05 6 10:22 23.8 A 411 2.9 464250 4775188 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
07/27/05 6 10:52 23.8 A 221 1.0 462836 4773512 
07/27/05 6 11:27 23.8 A 362 1.8 468430 4776158 
07/27/05 6 11:36 23.8 A 352 3.5 468348 4774406 
07/27/05 6 11:52 23.8 A 291 3.8 467345 4774945 
07/28/05 2 6:16 22.2 A 362 2.5 468403 4774317 
07/28/05 2 6:42 22.2 A 352 1.7 467951 4773986 
07/28/05 2 7:18 22.2 A 291 2.7 467212 4774104 
07/28/05 2 8:27 22.2 A 11 3.9 466043 4774647 
07/28/05 2 8:59 22.2 A 411 3.1 464933 4775137 
07/28/05 2 9:45 22.2 A 71 3.1 464247 4774816 
07/28/05 2 9:52 22.2 A 301 3.0 464081 4774271 
07/28/05 2 10:00 22.2 A 151 1.7 463540 4773295 
07/28/05 2 10:07 22.2 A 221 1.0 462985 4773341 
08/01/05 1 8:54 24.2 A 221 1.0 462988 4773339 
08/01/05 1 8:59 24.2 A 151 1.8 463350 4773342 
08/01/05 1 9:12 24.2 A 301 3.1 464074 4774820 
08/01/05 1 9:33 24.2 A 411 2.7 464176 4775336 
08/01/05 1 10:24 24.2 A 11 2.8 466038 4774558 
08/01/05 1 10:46 24.2 A 352 3.6 467945 4774192 
08/01/05 1 11:11 24.2 A 291 3.9 466907 4774797 
08/01/05 1 11:19 24.2 A 362 1.8 468041 4776271 
08/01/05 1 11:28 24.2 A 71 3.2 467134 4775950 
08/02/05 1 9:57 24.6 A 221 1.0 462937 4773378 
08/02/05 1 10:05 24.6 A 151 2.1 463471 4773337 
08/02/05 1 10:35 24.6 A 411 2.7 464471 4775506 
08/02/05 1 10:41 24.6 A 301 3.0 464358 4775075 
08/02/05 1 11:02 24.6 A 71 3.2 465152 4775283 
08/02/05 1 11:12 24.6 A 11 3.8 466223 4775195 
08/02/05 1 11:20 24.6 A 291 2.5 466509 4775631 
08/02/05 1 11:32 24.6 A 362 2.5 468414 4776108 
08/02/05 1 11:45 24.6 A 352 1.0 468126 4773865 
08/03/05 4 10:51 25.1 A 291 3.3 466507 4775555 
08/03/05 4 11:33 25.1 A 11 3.5 467544 4775404 
08/03/05 4 12:00 25.1 A 362 1.7 468399 4776175 
08/03/05 4 12:18 25.1 A 352 2.4 468321 4774202 
08/03/05 4 12:57 25.1 A 221 1.0 462965 4773356 
08/03/05 4 13:02 25.1 A 151 2.1 463560 4773366 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
08/03/05 4 13:26 25.1 A 301 3.1 464493 4774980 
08/03/05 4 13:31 25.1 A 411 2.7 464472 4775403 
08/04/05 6 9:00 24.1 A 11 2.7 467035 4775780 
08/04/05 6 10:20 24.1 A 301 2.7 464596 4774984 
08/04/05 6 10:29 24.1 A 71 2.0 464159 4775168 
08/04/05 6 10:33 24.1 A 411 2.7 464323 4775299 
08/04/05 6 10:51 24.1 A 151 1.2 463573 4773263 
08/04/05 6 10:55 24.1 A 221 0.8 462909 4773394 
08/04/05 6 11:33 24.1 A 362 2.6 468539 4776026 
08/04/05 6 11:49 24.1 A 291 3.4 467685 4775366 
08/04/05 6 11:57 24.1 A 352 2.4 468426 4774358 
08/08/05 6 13:05 25.2 A 301 2.5 463996 4774746 
08/08/05 6 13:12 25.2 A 411 1.9 464158 4775300 
08/08/05 6 13:42 25.2 A 151 2.1 463440 4773343 
08/08/05 6 13:49 25.2 A 221 0.9 462830 4773514 
08/08/05 6 14:03 25.2 A 71 0.7 461574 4774140 
08/08/05 6 14:26 25.2 A 291 3.4 467688 4775369 
08/08/05 6 14:32 25.2 A 352 4.3 468227 4774418 
08/08/05 6 14:48 25.2 A 362 0.7 467216 4776461 
08/08/05 6 14:52 25.2 A 11 0.9 465877 4775946 
08/09/05 2 10:07 25.5 A 352 2.0 467647 4773521 
08/09/05 2 10:51 25.5 A 291 3.4 467341 4775536 
08/09/05 2 12:03 25.5 A 362 1.2 464753 4775662 
08/09/05 2 12:47 25.5 A 411 2.5 464637 4775576 
08/09/05 2 13:03 25.5 A 11 1.0 463947 4775081 
08/09/05 2 13:10 25.5 A 301 3.1 464313 4774549 
08/09/05 2 13:21 25.5 A 151 2.5 463829 4773601 
08/09/05 2 13:30 25.5 A 221 1.0 463132 4773278 
08/09/05 2 13:43 25.5 A 71 0.5 461843 4774777 
08/10/05 5 15:39 26.5 A 301 3.1 464139 4774736 
08/10/05 5 15:47 26.5 A 411 2.7 464298 4775301 
08/10/05 5 16:00 26.5 A 151 2.0 463535 4773331 
08/10/05 5 16:09 26.5 A 221 1.4 462900 4773535 
08/10/05 5 16:22 26.5 A 362 0.6 462318 47739943
08/10/05 5 16:30 26.5 A 71 0.6 461830 4774697 
08/10/05 5 16:39 26.5 A 11 0.4 461189 4774261 
08/10/05 5 16:58 26.5 A 291 2.0 466206 4774532 
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Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
08/17/05 1 14:38 24.6 A 362 0.8 462481 4774637 
08/17/05 1 14:44 24.6 A 221 1.2 462169 4774016 
08/17/05 1 14:56 24.6 A 151 1.6 463272 4773345 
08/17/05 1 15:10 24.6 A 71 1.6 464023 4774923 
08/17/05 1 15:19 24.6 A 11 3.1 464157 4774711 
08/17/05 1 15:37 24.6 A 411 2.8 464615 4775327 
08/17/05 1 15:46 24.6 A 301 3.4 464476 4774366 
08/17/05 1 15:55 24.6 A 291 3.3 465957 4775466 
08/17/05 1 16:25 24.6 A 352 2.8 467406 4776076 
08/22/05 2 15:52 23.6 A 352 0.7 468317 4774021 
08/22/05 5 16:24 23.6 A 11 0.8 467186 4773162 
08/22/05 5 16:43 23.6 A 291 3.3 467368 4775695 
08/22/05 5 17:03 23.6 A 411 3.8 466707 4774531 
08/22/05 5 17:44 23.6 A 301 3.1 465041 4775360 
08/22/05 5 18:10 23.6 A 362 0.7 462417 4773848 
08/22/05 5 18:23 23.6 A 221 1.0 463192 4773240 
08/22/05 5 18:29 23.6 A 151 2.1 463571 4773408 
08/29/05 1 15:43 25.1 A 362 1.0 462476 4774635 
08/29/05 1 16:05 25.1 A 221 1.0 463296 4773205 
08/29/05 1 16:06 25.1 A 151 1.5 463395 4773219 
08/29/05 1 16:20 25.1 A 352 0.9 463922 4774994 
08/29/05 1 16:55 25.1 A 411 2.9 464466 4775175 
08/29/05 1 17:20 25.1 A 301 3.1 465532 4775305 
08/29/05 1 18:16 25.1 A 11 3.4 467526 4775228 
08/29/05 1 18:21 25.1 A 291 0.7 467174 4773097 
09/02/05 2 13:12 22.9 A 352 0.7 468400 4774140 
09/02/05 2 13:47 22.9 A 291 2.9 467289 4773703 
09/02/05 2 14:56 22.9 A 301 3.0 464836 4775353 
09/02/05 2 15:20 22.9 A 411 2.9 464425 4775146 
09/02/05 2 15:29 22.9 A 11 3.1 464479 4774635 
09/02/05 2 15:35 22.9 A 151 1.8 463365 4773349 
09/02/05 2 15:46 22.9 A 221 0.9 463211 4773218 
09/02/05 2 16:11 22.9 A 362 0.5 461846 4774791 
09/09/05 1 15:06 22.2 A 362 0.6 461506 4774840 
09/09/05 1 15:24 22.2 A 221 1.0 463082 4773313 
09/09/05 1 15:30 22.2 A 151 0.9 463459 4773200 
09/09/05 1 15:55 22.2 A 11 3.1 464237 4774830 
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09/09/05 1 16:30 22.2 A 411 3.0 465077 4775497 
09/09/05 1 16:35 22.2 A 291 0.7 465805 4775953 
09/09/05 1 17:06 22.2 A 301 3.4 467586 4775089 
09/10/05 1 14:43 22.5 A 362 0.5 461677 4774879 
09/10/05 1 14:58 22.5 A 221 1.1 462936 4773379 
09/10/05 1 15:07 22.5 A 151 2.5 463454 4773623 
09/10/05 1 15:18 22.5 A 352 1.7 464133 4775138 
09/10/05 1 15:34 22.5 A 411 2.6 464245 4775319 
09/10/05 1 15:42 22.5 A 11 3.0 464086 4774797 
09/17/05 1 15:05 20.1 A 221 0.8 463235 4773201 
09/17/05 1 15:18 20.1 A 151 2.6 463382 4773738 
09/17/05 1 15:32 20.1 A 352 1.0 463938 4775010 
09/17/05 1 15:57 20.1 A 11 3.0 464272 4774906 
09/17/05 1 16:06 20.1 A 301 2.4 464375 4774409 
09/17/05 1 16:13 20.1 A 411 3.0 464939 4775434 
09/17/05 1 17:01 20.1 A 291 0.6 467166 4773104 
09/17/05 1 17:05 20.1 A 362 3.9 466537 4775131 
09/18/05 1 12:33 21.7 A 221 1.4 462891 4773469 
09/18/05 1 12:34 21.7 A 151 2.6 463389 4773664 
09/18/05 1 12:53 21.7 A 352 0.9 463995 4775178 
09/18/05 1 13:00 21.7 A 11 2.9 464219 4774969 
09/18/05 1 13:20 21.7 A 411 2.8 464744 4775235 
09/18/05 1 13:24 21.7 A 301 2.8 464731 4775390 
09/18/05 1 14:06 21.7 A 291 2.5 467507 4773409 
09/18/05 1 14:24 21.7 A 362 3.6 467299 4774939 
10/03/05 1 15:42 18.4 A 362 0.7 461195 4774437 
10/03/05 1 15:56 18.4 A 261 0.8 461813 4774763 
10/03/05 1 16:20 18.4 A 241 1.0 462932 4774388 
10/03/05 1 16:31 18.4 A 221 1.1 462961 4773347 
10/03/05 1 16:37 18.4 A 151 1.1 463274 4773218 
10/03/05 1 16:53 18.4 A 251 1.0 463568 4774707 
10/03/05 1 16:59 18.4 A 352 1.0 463822 4774853 
10/03/05 1 17:20 18.4 A 111 1.0 463719 4774770 
10/03/05 1 17:34 18.4 A 41 0.9 463975 4775151 
10/03/05 1 17:47 18.4 A 411 3.0 464569 4775114 
10/03/05 1 17:56 18.4 A 11 3.1 464416 4774883 
10/03/05 1 18:37 18.4 A 422 0.7 465684 4775959 
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Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
10/03/05 1 18:42 18.4 A 31 0.8 465850 4775954 
10/08/05 1 12:05 13.1 A 1072 3.9 466443 4775515 
10/08/05 1 12:07 13.1 A 1052 3.8 466464 4775517 
10/08/05 1 12:28 13.1 A 131 3.4 466620 4775471 
10/08/05 1 12:46 13.1 A 1015 4.1 466670 4774378 
10/08/05 1 12:52 13.1 A 1155 3.7 466790 4774408 
10/08/05 1 13:11 13.1 A 271 0.6 467933 4773454 
10/08/05 1 14:08 13.1 A 291 3.5 467577 4774005 
10/08/05 1 14:19 13.1 A 301 3.5 467778 4775389 
10/08/05 1 14:32 13.1 A 1135 3.5 467852 4775620 
10/08/05 1 14:38 13.1 A 1172 3.5 467904 4775619 
10/17/05 1 16:00 13.1 A 362 0.4 461214 4774273 
10/17/05 1 16:11 13.1 A 261 0.5 462424 4774822 
10/17/05 1 16:22 13.1 A 411 0.6 462735 4774178 
10/17/05 1 16:36 13.1 A 221 0.9 462997 4773330 
10/17/05 1 16:54 13.1 A 1096 1.0 463713 4774797 
10/17/05 1 17:12 13.1 A 151 2.9 463221 4773877 
10/17/05 1 17:22 13.1 A 1116 1.6 463780 4773412 
10/17/05 1 17:37 13.1 A 111 2.3 463241 4774123 
10/17/05 1 17:48 13.1 A 352 0.8 463945 4775208 
10/17/05 1 17:54 13.1 A 201 0.7 463903 4775166 
10/17/05 1 18:05 13.1 A 41 0.9 463742 4774825 
10/17/05 1 18:15 13.1 A 1034 0.9 463781 4774838 
10/17/05 1 18:21 13.1 A 1052 1.0 463893 4774928 
10/17/05 1 18:37 13.1 A 301 3.1 464222 4774797 
10/17/05 1 18:47 13.1 A 422 2.9 464696 4775502 
10/17/05 1 19:06 13.1 A 11 3.5 464663 4774222 
10/20/05 1 11:09 12.2 A 1034 1.2 465066 4774153 
10/20/05 1 11:18 12.2 A 1192 1.5 465665 4773945 
10/20/05 1 11:40 12.2 A 31 0.8 465734 4773834 
10/20/05 1 12:14 12.2 A 1072 2.7 466710 4773827 
10/20/05 1 12:53 12.2 A 201 3.5 466936 4774323 
10/20/05 1 13:10 12.2 A 1015 3.4 467154 4775847 
10/20/05 1 13:18 12.2 A 131 3.2 466917 4775846 
10/20/05 1 13:35 12.2 A 1172 3.4 467701 4775222 
10/20/05 1 13:52 12.2 A 1155 1.7 467665 4773358 
10/20/05 1 14:02 12.2 A 291 2.3 467704 4773558 
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Lake 
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(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
10/20/05 1 14:39 12.2 A 251 4.0 467797 4774472 
10/22/05 6 9:36 10.9 A 31 4.1 466708 4775014 
10/22/05 6 10:00 10.9 A 1015 3.6 466225 4775279 
10/22/05 6 10:08 10.9 A 422 3.3 465886 4775447 
10/22/05 6 10:20 10.9 A 1192 1.9 465787 4773917 
10/22/05 6 10:35 10.9 A 241 3.2 465564 4775832 
10/22/05 6 11:12 10.9 A 1052 3.1 464955 4774992 
10/22/05 6 11:27 10.9 A 11 3.9 464721 4774569 
10/22/05 6 11:35 10.9 A 411 3.4 464453 4774376 
10/22/05 6 11:47 10.9 A 1135 3.2 464533 4774843 
10/22/05 6 11:55 10.9 A 1116 3.2 464653 4774773 
10/22/05 6 12:05 10.9 A 1096 1.1 463945 4774994 
10/22/05 6 12:13 10.9 A 352 1.1 463940 4775035 
10/22/05 6 12:20 10.9 A 1034 0.7 463705 4774827 
10/22/05 6 12:32 10.9 A 41 1.0 463744 4774810 
10/22/05 6 12:55 10.9 A 301 3.1 464275 4774680 
10/27/05 6 11:42 8.5 A 11 0.9 463777 4774819 
10/27/05 6 11:56 8.5 A 151 1.6 463288 4773304 
10/27/05 6 11:59 8.5 A 221 2.3 463257 4773518 
10/27/05 6 12:12 8.5 A 111 2.2 463304 4774201 
10/27/05 6 12:30 8.5 A 362 1.4 462071 4774118 
10/27/05 6 13:22 8.5 A 1155 3.2 467655 4773690 
10/27/05 6 13:30 8.5 A 291 2.3 467639 4773555 
10/27/05 6 13:34 8.5 A 271 0.6 467914 4773459 
10/27/05 6 13:49 8.5 A 1172 3.6 467906 4775467 
10/27/05 6 14:02 8.5 A 201 3.1 467917 4775999 
10/27/05 6 14:34 8.5 A 1015 3.4 467467 4775714 
10/27/05 6 14:43 8.5 A 251 3.1 467282 4776072 
10/27/05 6 15:11 8.5 A 1072 2.9 466591 4773958 
10/27/05 6 15:30 8.5 A 131 2.8 466623 4775730 
10/28/05 2 13:54 8.6 A 1015 3.2 467858 4775930 
10/28/05 2 14:14 8.6 A 291 2.0 467617 4773494 
10/28/05 2 14:20 8.6 A 1155 1.8 467691 4773408 
10/28/05 2 14:24 8.6 A 271 0.7 467930 4773483 
10/28/05 2 14:48 8.6 A 251 3.0 467162 4776094 
10/28/05 2 14:55 8.6 A 1172 3.0 467194 4776089 
10/28/05 2 14:59 8.6 A 201 2.9 466985 4775866 
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Stage 
Fish 
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(m) UTMX UTMY 
10/28/05 2 15:30 8.6 A 131 1.9 466574 4775845 
10/28/05 2 15:48 8.6 A 1072 2.7 466493 4774101 
10/28/05 2 16:08 8.6 A 241 0.9 465631 4775956 
10/29/05 2 11:46 8.4 A 1192 1.8 464614 4775657 
10/29/05 2 12:25 8.4 A 301 3.1 464498 4775239 
10/29/05 2 12:37 8.4 A 1052 2.9 464406 4775314 
10/29/05 2 12:49 8.4 A 11 3.2 464233 4774003 
10/29/05 2 13:05 8.4 A 1096 1.1 463871 4774885 
10/29/05 2 13:09 8.4 A 41 1.1 463721 4774777 
10/29/05 2 13:16 8.4 A 261 1.0 463961 4775114 
10/29/05 2 13:21 8.4 A 352 1.0 463961 4775110 
10/29/05 2 13:33 8.4 A 1116 3.1 463794 4774568 
10/29/05 2 13:40 8.4 A 411 3.0 464409 4775260 
10/29/05 2 13:56 8.4 A 111 2.8 463775 4774098 
10/29/05 2 14:03 8.4 A 151 2.8 463753 4773654 
10/29/05 2 14:13 8.4 A 1034 2.5 463789 4773495 
10/29/05 2 14:22 8.4 A 221 2.7 463303 4773484 
10/29/05 2 14:32 8.4 A 1135 2.4 463082 4773990 
10/29/05 2 14:46 8.4 A 362 0.4 461208 4774280 
11/03/05 6 10:50 8.3 A 1072 3.1 467105 4773722 
11/03/05 6 11:10 8.3 A 131 2.8 466718 4775849 
11/03/05 6 11:22 8.3 A 1015 3.9 466454 4774259 
11/03/05 6 11:56 8.3 A 422 3.5 465636 4775730 
11/03/05 6 12:42 8.3 A 301 2.5 464241 4775353 
11/03/05 6 12:44 8.3 A 411 0.9 463973 4775141 
11/03/05 6 13:03 8.3 A 1052 0.8 463765 4774795 
11/03/05 6 13:10 8.3 A 1096 0.9 463937 4775059 
11/03/05 6 13:13 8.3 A 352 0.9 463944 4775091 
11/03/05 6 13:20 8.3 A 1034 1.1 463951 4775047 
11/03/05 6 13:24 8.3 A 11 1.0 463936 4775023 
11/03/05 6 13:26 8.3 A 31 1.0 463965 4774543 
11/03/05 6 13:29 8.3 A 241 1.7 464125 4775171 
11/03/05 6 13:34 8.3 A 201 1.0 463997 4775171 
11/03/05 6 13:36 8.3 A 261 1.0 463915 4775002 
11/03/05 6 13:43 8.3 A 1116 0.9 463754 4774811 
11/03/05 6 13:48 8.3 A 41 0.9 463731 4774818 
11/03/05 6 13:51 8.3 A 1135 0.9 463629 4774752 
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Date Route  Contact Time 
Lake 
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(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
11/03/05 6 13:54 8.3 A 1192 1.0 463943 4774994 
11/03/05 6 14:11 8.3 A 151 1.0 463337 4773191 
11/03/05 6 14:14 8.3 A 221 1.1 463026 4773336 
11/03/05 6 14:22 8.3 A 111 2.2 463238 4774155 
11/04/05 6 13:27 8.7 A 362 0.8 461766 4774732 
11/04/05 6 14:30 8.7 A 1172 3.6 467867 4775593 
11/04/05 6 14:44 8.7 A 1155 1.8 467734 4773436 
11/04/05 6 14:46 8.7 A 291 1.9 467694 4773454 
11/04/05 6 14:51 8.7 A 271 0.6 467931 4773472 
11/04/05 6 15:17 8.7 A 251 2.5 467454 4776281 
11/04/05 6 15:38 8.7 A 1072 1.3 466997 4773372 
11/04/05 6 16:01 8.7 A 131 3.9 466750 4775638 
11/04/05 6 16:37 8.7 A 1192 2.2 465840 4773954 
11/06/05 1 11:18 7.9 A 362 1.3 462057 4774069 
11/06/05 1 11:31 7.9 A 221 1.9 463149 4773385 
11/06/05 1 11:43 7.9 A 111 2.5 463329 4774226 
11/06/05 1 11:50 7.9 A 1135 2.5 463442 4773474 
11/06/05 1 11:56 7.9 A 151 0.9 463464 4773205 
11/06/05 1 12:07 7.9 A 41 1.0 463719 4774798 
11/06/05 1 12:12 7.9 A 261 1.0 463639 4774736 
11/06/05 1 12:30 7.9 A 1116 2.5 464426 4773608 
11/06/05 1 12:34 7.9 A 11 3.1 464255 4773933 
11/06/05 1 12:43 7.9 A 411 2.8 464305 4775128 
11/06/05 1 12:50 7.9 A 301 2.0 464348 4775560 
11/06/05 1 12:56 7.9 A 31 3.2 464553 4774882 
11/06/05 1 13:24 7.9 A 1052 3.2 464892 4775310 
11/06/05 1 13:35 7.9 A 1096 3.3 465493 4775351 
11/06/05 1 13:42 7.9 A 1034 3.3 465082 4775207 
11/06/05 1 14:01 7.9 A 241 2.6 465572 4775873 
11/06/05 1 14:09 7.9 A 1015 3.5 465528 4775741 
11/06/05 1 14:27 7.9 A 422 3.0 465548 4775633 
11/06/05 1 14:43 7.9 A 1192 2.7 466335 4774137 
11/10/05 5 10:06 6.5 A 411 0.9 463965 4775105 
11/10/05 5 10:23 6.5 A 1135 2.9 463509 4774057 
11/10/05 5 10:30 6.5 A 1116 2.8 463721 4773956 
11/10/05 5 10:40 6.5 A 151 1.5 463275 4773304 
11/10/05 5 10:40 6.5 A 221 2.6 463262 4773500 
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Lake 
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(Cº) 
Life 
Stage 
Fish 
ID 
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(m) UTMX UTMY 
11/10/05 5 11:49 6.5 A 1155 3.4 468362 4775047 
11/10/05 5 12:07 6.5 A 352 3.3 468111 4774117 
11/10/05 5 12:17 6.5 A 1052 3.2 468197 4774850 
11/10/05 5 12:39 6.5 A 251 3.9 468034 4774895 
11/10/05 5 12:52 6.5 A 291 2.2 467656 4773539 
11/10/05 5 12:58 6.5 A 271 0.6 467940 4773480 
11/10/05 5 13:20 6.5 A 1096 2.6 467585 4776251 
11/10/05 5 13:41 6.5 A 1072 2.6 467030 4773465 
11/11/05 5 13:42 6.7 A 281 2.1 466735 4775975 
11/11/05 5 14:11 6.7 A 131 2.4 466510 4775652 
11/11/05 5 14:27 6.7 A 362 3.4 466094 4774596 
11/11/05 5 14:46 6.7 A 241 2.9 465502 4775877 
11/11/05 5 14:53 6.7 A 422 3.2 465546 4775756 
11/11/05 5 15:05 6.7 A 1034 3.3 465167 4774233 
11/11/05 5 15:21 6.7 A 1192 3.2 464861 4774995 
11/11/05 5 15:43 6.7 A 301 2.2 464446 4775597 
11/11/05 5 15:52 6.7 A 111 3.2 464335 4774833 
11/11/05 5 15:58 6.7 A 411 3.1 464408 4774735 
11/11/05 5 16:08 6.7 A 1135 3.3 464488 4774631 
11/11/05 5 16:14 6.7 A 11 3.1 464293 4774522 
11/11/05 5 16:30 6.7 A 261 1.0 463694 4774771 
11/11/05 5 16:36 6.7 A 201 1.0 463864 4774883 
11/11/05 5 16:47 6.7 A 1116 2.9 463693 4774251 
11/18/05 5 14:24 1.0 A 1192 2.0 464005 4774855 
11/18/05 5 14:32 1.0 A 352 1.0 463926 4774985 
11/18/05 5 14:36 1.0 A 11 1.6 464037 4775015 
11/18/05 5 14:38 1.0 A 221 2.1 464021 4774860 
11/18/05 5 14:41 1.0 A 1052 2.0 463973 4774803 
11/18/05 5 14:44 1.0 A 31 3.1 464021 4774786 
11/18/05 5 14:46 1.0 A 261 1.0 463918 4774978 
11/18/05 5 14:51 1.0 A 151 1.5 463475 4774628 
11/18/05 5 15:06 1.0 A 241 1.0 463743 4774800 
11/18/05 5 15:07 1.0 A 201 1.0 463834 4774885 
11/18/05 5 15:11 1.0 A 1096 1.0 463866 4774907 
11/18/05 5 15:15 1.0 A 1116 1.0 463844 4774890 
11/20/05 5 12:35 1.2 A 251 1.8 468687 4774912 
11/20/05 5 12:49 1.2 A 281 2.5 468330 4776147 
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Life 
Stage 
Fish 
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(m) UTMX UTMY 
11/20/05 5 12:55 1.2 A 111 3.3 468234 4775821 
11/20/05 5 13:30 1.2 A 1172 3.7 467866 4775421 
11/20/05 5 13:48 1.2 A 131 1.6 468043 4774001 
11/20/05 5 13:59 1.2 A 291 2.3 467223 4773245 
11/20/05 5 14:03 1.2 A 1072 1.5 467225 4773175 
11/20/05 5 14:14 1.2 A 1155 3.1 467286 4773351 
11/20/05 5 14:32 1.2 A 1135 2.8 467243 4776165 
11/20/05 5 15:23 1.2 A 411 2.2 466452 4775729 
11/20/05 5 15:25 1.2 A 422 3.1 466474 4775593 
11/20/05 5 15:30 1.2 A 1015 3.5 466419 4775548 
11/21/05 5 10:40 1.2 A 1135 2.4 464186 4775073 
11/21/05 5 10:43 1.2 A 301 3.2 464084 4774816 
11/21/05 5 10:48 1.2 A 362 1.0 463893 4774897 
11/21/05 5 10:54 1.2 A 352 1.0 463941 4775050 
11/21/05 5 10:58 1.2 A 1096 3.1 464271 4775011 
11/21/05 5 11:04 1.2 A 151 3.1 464238 4774980 
11/21/05 5 11:10 1.2 A 221 3.1 464210 4774927 
11/21/05 5 11:17 1.2 A 261 0.9 463750 4774824 
11/21/05 5 11:26 1.2 A 411 1.0 464017 4775200 
11/21/05 5 11:32 1.2 A 1192 2.4 464176 4775240 
11/21/05 5 11:36 1.2 A 11 3.2 464320 4775159 
11/21/05 5 11:45 1.2 A 201 3.1 463964 4774556 
11/21/05 5 11:47 1.2 A 31 3.2 464042 4774716 
11/21/05 5 11:50 1.2 A 1052 2.4 464101 4774975 
11/21/05 5 12:05 1.2 A 241 2.9 464483 4775269 
11/21/05 5 12:15 1.2 A 1034 3.3 464684 4774150 
11/21/05 5 12:46 1.2 A 1116 2.7 463302 4773838 
11/21/05 5 13:10 1.2 A 251 2.9 468305 4774749 
11/21/05 5 14:00 1.2 A 1015 4.0 466445 4775521 
11/21/05 5 14:05 1.2 A 281 4.1 466421 4775448 
11/21/05 5 14:07 1.2 A 422 4.0 466418 4775408 
11/22/05 2 11:02 0.9 A 111 2.6 468380 4774744 
11/22/05 2 11:03 0.9 A 251 4.3 468213 4774519 
11/22/05 2 11:53 0.9 A 1172 3.6 467718 4775600 
11/22/05 2 12:10 0.9 A 1155 2.4 467274 4773243 
11/22/05 2 12:16 0.9 A 1072 2.3 467223 4773242 
11/22/05 2 12:19 0.9 A 291 1.7 467310 4773152 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
11/22/05 2 12:31 0.9 A 131 2.9 467191 4773477 
11/22/05 2 13:12 0.9 A 1015 3.9 466593 4775472 
11/22/05 2 13:15 0.9 A 281 3.9 466461 4775523 
11/22/05 2 13:19 0.9 A 422 4.0 466489 4775492 
11/22/05 2 14:03 0.9 A 221 2.9 464710 4775536 
11/22/05 2 14:12 0.9 A 1192 2.7 464196 4775107 
11/22/05 2 14:17 0.9 A 301 2.7 464204 4775072 
11/22/05 2 14:19 0.9 A 11 3.2 464221 4774925 
11/22/05 2 14:22 0.9 A 1116 1.3 464144 4774988 
11/22/05 2 14:25 0.9 A 352 1.0 463946 4775006 
11/22/05 2 14:30 0.9 A 362 0.9 463940 4775025 
11/22/05 2 14:32 0.9 A 411 1.0 463839 4774903 
11/22/05 2 14:36 0.9 A 1096 1.1 463900 4774958 
11/22/05 2 14:38 0.9 A 1052 1.0 463950 4775106 
11/22/05 2 14:41 0.9 A 31 1.0 463976 4775156 
11/22/05 2 14:42 0.9 A 151 1.0 463945 4775088 
11/22/05 2 14:46 0.9 A 241 1.1 463919 4774980 
11/22/05 2 14:51 0.9 A 201 1.0 463920 4774973 
11/22/05 2 14:55 0.9 A 261 1.0 463791 4774847 
11/22/05 2 15:00 0.9 A 1135 2.9 464215 4775212 
11/22/05 2 15:09 0.9 A 1034 3.0 463833 4774149 
01/23/06 2 13:41 Ice Cover A 131 4.3 467338 4774838 
01/23/06 2 14:03 Ice Cover A 1155 3.9 466909 4773990 
01/23/06 2 14:09 Ice Cover A 1192 4.2 466791 4773939 
01/23/06 2 14:29 Ice Cover A 1172 4.5 466792 4775155 
01/23/06 2 14:52 Ice Cover A 281 3.1 466934 4776086 
01/23/06 2 15:26 Ice Cover A 1072 3.8 466107 4775700 
01/23/06 2 15:30 Ice Cover A 261 3.8 466106 4775688 
01/23/06 2 15:32 Ice Cover A 1052 3.7 466081 4775676 
01/23/06 2 15:49 Ice Cover A 301 3.8 465963 4775416 
01/23/06 2 16:21 Ice Cover A 221 3.7 465030 4775052 
01/23/06 2 16:32 Ice Cover A 1096 3.6 464963 4775205 
01/23/06 2 16:53 Ice Cover A 241 3.3 464931 4775369 
01/25/06 2 11:09 Ice Cover A 241 3.0 463302 4773983 
01/25/06 2 11:39 Ice Cover A 362 3.0 463624 4773593 
01/30/06 2 12:30 Ice Cover A 131 2.8 467598 4776156 
01/30/06 2 12:50 Ice Cover A 422 3.1 467836 4775853 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
01/31/06 1 11:48 Ice Cover A 1192 3.1 464279 4775339 
01/31/06 1 13:15 Ice Cover A 281 3.1 464478 4775337 
01/31/06 1 13:24 Ice Cover A 11 1.9 464645 4775590 
01/31/06 1 13:31 Ice Cover A 1352 2.5 464505 4775463 
02/01/06 2 14:02 Ice Cover A 291 3.6 467444 4773470 
02/01/06 2 14:06 Ice Cover A 1172 3.3 467392 4773297 
02/01/06 2 14:10 Ice Cover A 1155 2.9 467460 4773252 
02/01/06 2 14:36 Ice Cover A 422 2.8 466818 4776051 
02/01/06 2 14:45 Ice Cover A 261 4.3 466834 4775714 
02/01/06 2 15:15 Ice Cover A 1072 3.3 465923 4775603 
02/01/06 2 15:35 Ice Cover A 251 2.3 465248 4775800 
02/01/06 2 15:40 Ice Cover A 352 3.1 465177 4775556 
02/01/06 2 15:47 Ice Cover A 221 3.5 465128 4775411 
02/01/06 2 15:57 Ice Cover A 31 1.9 465280 4775787 
02/01/06 2 16:02 Ice Cover A 1096 2.5 465290 4775746 
02/01/06 2 16:04 Ice Cover A 201 2.5 465266 4775729 
02/01/06 2 16:07 Ice Cover A 1035 3.1 465250 4775641 
02/01/06 2 16:11 Ice Cover A 151 2.5 465268 4775705 
02/01/06 2 16:12 Ice Cover A 241 2.5 465244 4775673 
02/01/06 2 16:18 Ice Cover A 1015 3.1 465344 4775703 
02/01/06 2 16:19 Ice Cover A 1135 3.1 465344 4775703 
02/01/06 2 16:27 Ice Cover A 131 3.1 465217 4775338 
02/01/06 2 16:55 Ice Cover A 301 1.2 465937 4775775 
02/02/06 1 9:42 Ice Cover A 1052 1.7 463964 4775020 
02/02/06 1 9:47 Ice Cover A 1192 2.0 464022 4774972 
02/02/06 1 9:50 Ice Cover A 281 2.2 463971 4774866 
02/02/06 1 9:55 Ice Cover A 352 3.5 464094 4774836 
02/02/06 1 10:00 Ice Cover A 362 3.3 463888 4774652 
02/02/06 1 10:36 Ice Cover A 111 2.5 464042 4774068 
02/02/06 1 11:10 Ice Cover A 11 3.3 464584 4775468 
02/02/06 1 11:15 Ice Cover A 1116 2.5 464877 4775494 
02/07/06 2 14:20 Ice Cover A 261 2.8 467124 4776062 
02/07/06 2 14:48 Ice Cover A 1155 3.4 467094 4773825 
02/07/06 2 15:28 Ice Cover A 221 2.5 465190 4775730 
02/07/06 2 15:30 Ice Cover A 251 2.4 465187 4775742 
02/07/06 2 15:32 Ice Cover A 241 2.6 465196 4775721 
02/07/06 2 15:34 Ice Cover A 291 3.1 465255 4775711 
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02/07/06 2 15:36 Ice Cover A 201 2.9 465246 4775724 
02/07/06 2 15:41 Ice Cover A 1135 2.4 465202 4775742 
02/07/06 2 15:43 Ice Cover A 1015 2.6 465207 4775731 
02/08/06 2 13:17 Ice Cover A 1155 3.8 466961 4773686 
02/08/06 2 13:54 Ice Cover A 241 2.5 465197 4775723 
02/08/06 2 13:56 Ice Cover A 291 2.9 465215 4775700 
02/08/06 2 13:58 Ice Cover A 1015 2.7 465220 4775724 
02/08/06 2 14:00 Ice Cover A 221 2.7 465225 4775728 
02/08/06 2 14:02 Ice Cover A 251 3.3 465196 4775654 
02/08/06 2 14:07 Ice Cover A 201 2.8 465074 4775494 
02/09/06 2 9:26 Ice Cover A 251 2.6 465188 4775724 
02/09/06 2 9:30 Ice Cover A 221 2.5 465204 4775733 
02/09/06 2 9:33 Ice Cover A 291 2.9 465196 4775719 
02/09/06 2 9:39 Ice Cover A 241 3.1 465126 4775645 
02/09/06 2 9:45 Ice Cover A 1015 3.6 465179 4775376 
02/14/06 0 13:34 Ice Cover A 352 1.2 463912 4775154 
02/14/06 0 13:36 Ice Cover A 151 1.2 463921 4775146 
02/14/06 0 13:38 Ice Cover A 131 1.2 463914 4775141 
02/14/06 0 13:41 Ice Cover A 1052 1.2 463913 4775151 
02/14/06 0 13:48 Ice Cover A 411 1.2 463923 4775125 
02/14/06 0 13:49 Ice Cover A 1096 1.2 463913 4775132 
02/14/06 0 13:50 Ice Cover A 1192 1.2 463922 4775132 
02/14/06 0 13:51 Ice Cover A 31 1.2 463914 4775120 
02/14/06 0 13:53 Ice Cover A 1072 1.2 463918 4775067 
02/14/06 0 13:54 Ice Cover A 1116 1.2 463880 4775110 
02/14/06 0 13:55 Ice Cover A 1135 1.2 463894 4775109 
02/14/06 0 13:58 Ice Cover A 291 1.2 463971 4775165 
02/14/06 0 14:03 Ice Cover A 362 1.2 463956 4775222 
02/14/06 0 14:04 Ice Cover A 11 1.2 463962 4775208 
02/14/06 0 14:05 Ice Cover A 201 1.2 463966 4775226 
02/14/06 0 14:06 Ice Cover A 221 1.2 463957 4775172 
02/14/06 0 14:08 Ice Cover A 1034 1.2 463944 4775164 
02/14/06 0 14:10 Ice Cover A 281 1.6 464074 4775128 
02/14/06 0 14:11 Ice Cover A 1172 1.6 464130 4775095 
02/15/06 2 13:33 Ice Cover A 241 2.8 464929 4775351 
02/15/06 2 13:35 Ice Cover A 251 1.2 464616 4774943 
02/15/06 2 15:26 Ice Cover A 1034 1.2 462245 4774415 
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02/21/06 1 10:27 Ice Cover A 352 1.2 464447 4775594 
02/21/06 1 10:29 Ice Cover A 151 1.6 464470 4775568 
02/21/06 1 10:33 Ice Cover A 241 0.9 464361 4775592 
02/21/06 1 10:35 Ice Cover A 411 0.9 464339 4775571 
02/21/06 1 10:44 Ice Cover A 201 1.6 464528 4775389 
02/21/06 1 10:51 Ice Cover A 1052 2.8 464551 4775087 
02/21/06 1 10:54 Ice Cover A 1072 2.5 464510 4775151 
02/21/06 1 10:57 Ice Cover A 1192 2.5 464424 4775150 
02/21/06 1 10:59 Ice Cover A 31 2.8 464477 4775109 
02/21/06 1 11:02 Ice Cover A 281 2.8 464381 4775105 
02/21/06 1 11:05 Ice Cover A 422 2.8 464409 4775132 
02/21/06 1 11:07 Ice Cover A 1096 2.5 464391 4775145 
02/21/06 1 11:18 Ice Cover A 251 1.2 464645 4775590 
02/21/06 1 11:29 Ice Cover A 1135 2.8 464981 4775173 
02/21/06 1 11:33 Ice Cover A 11 2.8 465069 4774979 
02/21/06 1 11:40 Ice Cover A 362 3.1 465274 4774807 
02/21/06 1 12:22 Ice Cover A 131 2.8 464017 4774486 
02/21/06 1 12:32 Ice Cover A 1116 2.8 463916 4774294 
02/21/06 1 12:50 Ice Cover A 1172 1.9 463489 4773668 
02/21/06 1 12:55 Ice Cover A 221 1.6 463333 4773516 
02/21/06 1 13:28 Ice Cover A 1015 2.8 463300 4773803 
02/22/06 2 14:13 Ice Cover A 301 4.0 468330 4775109 
02/22/06 2 15:06 Ice Cover A 261 2.8 467641 4775918 
02/22/06 2 15:47 Ice Cover A 1155 4.0 466629 4774907 
02/23/06 2 10:21 Ice Cover A 362 2.8 465343 4774969 
02/23/06 2 10:45 Ice Cover A 1072 2.2 464556 4775495 
02/23/06 2 10:47 Ice Cover A 352 2.2 464571 4775426 
02/23/06 2 10:49 Ice Cover A 151 2.2 464562 4775432 
02/23/06 2 10:54 Ice Cover A 281 1.6 464434 4775577 
02/23/06 2 10:56 Ice Cover A 411 1.6 464393 4775507 
02/23/06 2 10:58 Ice Cover A 241 1.6 464367 4775510 
02/23/06 2 11:01 Ice Cover A 201 2.2 464458 4775512 
02/23/06 2 11:06 Ice Cover A 291 2.2 464422 4775273 
02/23/06 2 11:08 Ice Cover A 1192 2.2 464407 4775242 
02/23/06 2 11:10 Ice Cover A 1096 2.2 464359 4775231 
02/23/06 2 11:13 Ice Cover A 422 2.2 464323 4775195 
02/23/06 2 11:17 Ice Cover A 11 2.8 464455 4775157 
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02/23/06 2 11:19 Ice Cover A 1052 2.8 464529 4775128 
02/23/06 2 11:21 Ice Cover A 1135 2.8 464590 4775113 
02/23/06 2 11:24 Ice Cover A 31 2.2 464601 4775192 
02/23/06 2 11:33 Ice Cover A 251 0.9 464289 4775487 
02/23/06 2 12:13 Ice Cover A 131 2.8 463998 4774499 
02/23/06 2 12:25 Ice Cover A 111 2.2 464179 4774201 
02/23/06 2 12:37 Ice Cover A 1172 2.8 463983 4773728 
02/23/06 2 12:51 Ice Cover A 1015 2.2 463570 4774159 
02/23/06 2 13:14 Ice Cover A 1034 1.6 462247 4774159 
03/09/06 1 10:53 2.5 A 201 1.5 463986 4775142 
03/09/06 1 10:54 2.5 A 352 1.9 464008 4775031 
03/09/06 1 10:56 2.5 A 1072 1.9 464005 4774990 
03/09/06 1 10:59 2.5 A 1116 2.7 464070 4774939 
03/09/06 1 11:06 2.5 A 31 3.2 464157 4774986 
03/09/06 1 11:11 2.5 A 241 1.6 463968 4774931 
03/09/06 1 11:13 2.5 A 261 1.4 463913 4774937 
03/09/06 1 11:18 2.5 A 1052 2.9 463438 4774564 
03/09/06 1 11:19 2.5 A 1155 2.9 463431 4774559 
03/09/06 1 11:31 2.5 A 221 2.5 463559 4774228 
03/09/06 1 11:43 2.5 A 151 2.2 463648 4774313 
03/09/06 1 11:59 2.5 A 411 2.8 464255 4775449 
03/09/06 1 12:20 2.5 A 111 3.6 464591 4774831 
03/10/06 1 9:39 Ice Cover A 362 1.9 462206 4774318 
03/10/06 1 9:58 Ice Cover A 1015 1.9 462271 4774132 
03/10/06 1 10:07 Ice Cover A 1192 1.9 462109 4774027 
03/10/06 1 10:48 Ice Cover A 1096 2.5 465241 4775623 
03/10/06 1 11:05 Ice Cover A 281 1.9 465847 4775699 
03/10/06 1 11:20 Ice Cover A 291 2.5 466001 4775552 
03/10/06 1 11:50 Ice Cover A 301 4.0 466692 4774226 
03/10/06 1 11:54 Ice Cover A 1172 3.7 466825 4774115 
03/10/06 1 12:10 Ice Cover A 1135 2.8 467037 4773592 
03/10/06 1 12:20 Ice Cover A 422 2.8 467294 4773825 
03/10/06 1 12:45 Ice Cover A 251 2.8 467483 4773449 
03/10/06 1 13:17 Ice Cover A 1034 1.2 461778 4774669 
03/10/06 1 13:20 Ice Cover A 11 1.6 461644 4774615 
03/14/06 1 13:24 1.7 A 1155 3.2 467090 4776210 
03/14/06 1 13:43 1.7 A 131 3.7 467097 4775910 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
03/28/06 2 9:58 2.1 A 31 4.5 467801 4774598 
03/28/06 2 10:15 2.1 A 131 2.9 467064 4776145 
03/28/06 2 11:15 2.1 A 1072 3.4 464762 4774195 
03/28/06 2 11:16 2.1 A 1155 3.8 464665 4774239 
03/28/06 2 11:22 2.1 A 1135 3.0 464624 4773952 
03/28/06 2 11:38 2.1 A 422 3.1 464486 4775296 
03/28/06 2 11:53 2.1 A 221 3.0 463893 4773592 
03/28/06 2 11:59 2.1 A 1116 3.2 464036 4773758 
03/28/06 2 12:13 2.1 A 241 1.4 463930 4774908 
03/28/06 2 12:16 2.1 A 261 0.9 463675 4774791 
03/28/06 2 12:19 2.1 A 352 0.9 463675 4774793 
03/28/06 2 12:20 2.1 A 1052 1.1 463679 4774756 
03/28/06 2 12:25 2.1 A 411 1.0 463718 4774785 
03/28/06 2 12:27 2.1 A 281 3.3 463959 4774654 
03/28/06 2 12:42 2.1 A 151 3.3 463616 4773987 
03/28/06 2 12:47 2.1 A 11 2.9 463749 4773499 
03/28/06 2 13:09 2.1 A 201 3.1 463253 4773682 
03/28/06 2 13:17 2.1 A 251 3.0 463264 4773954 
03/28/06 2 13:25 2.1 A 1172 2.7 463139 4773707 
03/28/06 2 13:30 2.1 A 1034 1.3 462883 4774312 
03/28/06 2 13:41 2.1 A 291 2.6 463425 4774528 
03/28/06 2 13:49 2.1 A 301 1.4 462837 4774254 
04/04/06 1 11:05 5.8 A 1192 1.0 461253 4774425 
04/04/06 1 11:08 5.8 A 1034 0.9 461294 4774316 
04/04/06 1 11:10 5.8 A 1015 0.8 461473 4774305 
04/04/06 1 11:12 5.8 A 151 0.8 461477 4774294 
04/04/06 1 11:16 5.8 A 1052 1.3 461631 4774585 
04/04/06 1 11:22 5.8 A 11 1.5 461932 4774322 
04/04/06 1 11:26 5.8 A 1135 0.9 462345 4773914 
04/04/06 1 11:30 5.8 A 201 1.4 462381 4774177 
04/04/06 1 11:35 5.8 A 352 0.9 462438 4774542 
04/04/06 1 11:54 5.8 A 362 1.0 461316 4774539 
04/04/06 1 12:00 5.8 A 251 0.9 461623 4774099 
04/04/06 1 12:25 5.8 A 221 1.5 463359 4773241 
04/04/06 1 12:32 5.8 A 111 2.9 463309 4773853 
04/04/06 1 12:45 5.8 A 1116 0.9 463740 4774797 
04/04/06 1 12:47 5.8 A 261 1.0 463733 4774808 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
04/04/06 1 12:48 5.8 A 301 1.0 463709 4774798 
04/04/06 1 12:55 5.8 A 281 0.9 463902 4775054 
04/04/06 1 12:59 5.8 A 1072 0.9 463849 4774989 
04/04/06 1 13:00 5.8 A 411 1.0 463909 4775040 
04/04/06 1 13:03 5.8 A 1096 1.0 463921 4775068 
04/04/06 1 13:05 5.8 A 241 1.0 463901 4775044 
04/04/06 1 13:14 5.8 A 1172 2.9 464240 4775310 
04/04/06 1 14:05 5.8 A 422 1.5 465789 4775926 
04/04/06 1 14:23 5.8 A 1155 2.0 467836 4773522 
04/04/06 1 14:35 5.8 A 291 3.0 467486 4773403 
04/04/06 1 14:42 5.8 A 131 2.7 466413 4775655 
04/04/06 1 14:50 5.8 A 31 3.7 465688 4775777 
04/05/06 1 9:22 6.4 A 362 0.7 462264 4774959 
04/05/06 1 9:33 6.4 A 1135 1.8 462475 4773911 
04/05/06 1 9:44 6.4 A 11 0.7 461270 4774275 
04/05/06 1 9:48 6.4 A 1034 1.0 461468 4774392 
04/05/06 1 9:53 6.4 A 1192 0.8 461328 4774632 
04/05/06 1 9:56 6.4 A 151 1.1 461404 4774572 
04/05/06 1 10:05 6.4 A 1015 1.0 461186 4774357 
04/05/06 1 10:23 6.4 A 221 1.8 463389 4773286 
04/05/06 1 10:37 6.4 A 251 2.7 463554 4774527 
04/05/06 1 10:46 6.4 A 111 2.4 463104 4773788 
04/05/06 1 10:53 6.4 A 1072 2.9 463622 4773542 
04/05/06 1 11:01 6.4 A 1116 2.8 464548 4773693 
04/05/06 1 11:13 6.4 A 1096 1.0 463907 4775060 
04/05/06 1 11:17 6.4 A 241 0.8 463898 4775150 
04/05/06 1 11:20 6.4 A 261 0.8 463867 4775056 
04/05/06 1 11:22 6.4 A 301 0.9 463902 4775112 
04/05/06 1 11:25 6.4 A 411 0.8 463880 4775092 
04/05/06 1 11:29 6.4 A 201 0.7 463876 4775102 
04/05/06 1 11:32 6.4 A 31 0.8 463811 4774991 
04/05/06 1 11:39 6.4 A 352 3.1 463855 4774505 
04/05/06 1 11:56 6.4 A 281 1.4 465733 4775917 
04/05/06 1 12:00 6.4 A 422 3.8 465689 4775689 
04/05/06 1 12:05 6.4 A 1052 3.6 465841 4775505 
04/05/06 1 12:09 6.4 A 131 2.2 466118 4775617 
04/13/06 1 8:54 13.3 A 1192 1.1 461295 4774562 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
04/13/06 1 9:03 13.3 A 1034 0.9 461784 4774729 
04/13/06 1 9:08 13.3 A 1052 1.7 462302 4774621 
04/13/06 1 9:15 13.3 A 111 1.6 461969 4774059 
04/13/06 1 9:17 13.3 A 301 1.5 461799 4774076 
04/13/06 1 9:22 13.3 A 352 1.6 461906 4774081 
04/13/06 1 9:37 13.3 A 221 1.9 463206 4773367 
04/13/06 1 9:45 13.3 A 1096 1.0 463864 4775066 
04/13/06 1 9:51 13.3 A 201 1.1 463870 4775088 
04/13/06 1 9:58 13.3 A 261 1.9 463839 4775090 
04/13/06 1 10:00 13.3 A 411 1.0 463857 4775076 
04/13/06 1 10:16 13.3 A 1116 2.7 464681 4773737 
04/13/06 1 10:22 13.3 A 151 2.3 464237 4773506 
04/13/06 1 10:27 13.3 A 11 3.1 464319 4773786 
04/13/06 1 10:44 13.3 A 362 3.5 464646 4774911 
04/13/06 1 10:52 13.3 A 1135 3.5 464317 4774535 
04/13/06 1 11:03 13.3 A 1072 2.6 465277 4774077 
04/13/06 1 11:17 13.3 A 241 1.4 465644 4775828 
04/13/06 1 11:38 13.3 A 131 2.0 466275 4775703 
04/13/06 1 11:44 13.3 A 281 2.6 466686 4775898 
04/13/06 1 12:09 13.3 A 422 4.2 466889 4775138 
04/13/06 1 12:16 13.3 A 31 2.2 467432 4776367 
04/13/06 1 12:34 13.3 A 291 1.7 468026 4773734 
04/13/06 1 12:37 13.3 A 1155 2.6 467904 4773731 
04/13/06 1 12:42 13.3 A 251 3.6 468374 4774365 
04/13/06 1 12:54 13.3 A 1172 4.2 467923 4775538 
04/19/06 2 9:27 12.0 A 251 3.7 468390 4774638 
04/19/06 2 9:36 12.0 A 291 2.2 467873 4773644 
04/19/06 2 9:41 12.0 A 1155 2.9 467737 4773634 
04/19/06 2 10:00 12.0 A 31 2.6 467089 4776204 
04/19/06 2 10:18 12.0 A 1096 1.0 467196 4773072 
04/19/06 2 10:20 12.0 A 261 1.0 467176 4773085 
04/19/06 2 10:23 12.0 A 1072 2.2 467190 4773255 
04/19/06 2 10:28 12.0 A 352 0.9 467162 4773095 
04/19/06 2 10:50 12.0 A 281 2.1 466629 4775909 
04/19/06 2 11:08 12.0 A 1034 0.9 462359 4773899 
04/19/06 2 11:18 12.0 A 1192 0.7 461183 4774303 
04/19/06 2 11:25 12.0 A 11 1.2 461567 4774810 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
04/20/06 1 8:51 11.5 A 1192 1.0 461178 4774348 
04/20/06 1 9:01 11.5 A 11 1.4 461754 4774593 
04/20/06 1 9:14 11.5 A 221 3.1 463179 4773604 
04/20/06 1 9:27 11.5 A 111 2.0 462976 4774285 
04/20/06 1 9:30 11.5 A 1034 3.2 463933 4774684 
04/20/06 1 9:44 11.5 A 1116 2.7 464351 4773540 
04/20/06 1 10:04 11.5 A 411 3.1 464253 4775153 
04/20/06 1 10:08 11.5 A 1052 1.0 464386 4775693 
04/20/06 1 10:20 11.5 A 362 3.3 464306 4774897 
04/20/06 1 10:22 11.5 A 1135 3.3 464441 4774822 
04/20/06 1 10:27 11.5 A 151 3.8 464493 4774500 
04/20/06 1 10:43 11.5 A 241 3.1 465762 4775728 
04/20/06 1 10:55 11.5 A 301 3.4 465573 4775669 
04/24/06 2 13:14 14.3 A 352 2.0 468587 4774777 
04/24/06 2 13:25 14.3 A 31 1.8 468420 4776194 
04/24/06 2 13:30 14.3 A 301 2.7 467940 4776201 
04/24/06 2 13:41 14.3 A 251 3.1 468481 4774568 
04/24/06 2 13:50 14.3 A 291 2.0 467938 4773711 
04/24/06 2 14:15 14.3 A 422 4.1 467518 4774977 
04/24/06 2 14:22 14.3 A 111 3.8 467188 4774230 
04/24/06 2 14:29 14.3 A 1072 1.1 467148 4773142 
04/24/06 2 14:30 14.3 A 261 1.0 467160 4773123 
04/24/06 2 14:31 14.3 A 1155 1.0 467171 4773103 
04/24/06 2 14:32 14.3 A 1096 0.9 467196 4773081 
04/24/06 2 14:34 14.3 A 1135 0.9 467176 4773062 
04/24/06 2 14:55 14.3 A 131 1.8 466328 4775727 
04/24/06 2 15:07 14.3 A 1192 2.8 465947 4774043 
04/24/06 2 15:11 14.3 A 1172 2.3 465724 4773898 
04/24/06 2 15:19 14.3 A 281 2.0 465830 4775748 
04/24/06 2 15:24 14.3 A 241 1.5 465629 4775907 
04/24/06 2 16:06 14.3 A 362 1.2 463890 4774970 
04/24/06 2 16:07 14.3 A 1052 1.1 463881 4774986 
04/24/06 2 16:09 14.3 A 411 0.8 463864 4775051 
04/24/06 2 16:22 14.3 A 11 1.4 463127 4773320 
04/24/06 2 16:27 14.3 A 151 2.5 463584 4773402 
04/24/06 2 16:31 14.3 A 221 1.2 462982 4773346 
04/24/06 2 16:41 14.3 A 1034 0.7 462378 4773832 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
04/24/06 2 16:48 14.3 A 1116 0.8 462279 4774863 
04/24/06 2 16:53 14.3 A 271 0.9 461773 4774757 
04/24/06 2 17:07 14.3 A 183 1.1 462173 4774903 
04/25/06 1 13:20 12.7 S 1431 1.1 461173 4774354 
04/25/06 1 13:23 12.7 S 711 1.0 461159 4774371 
04/25/06 1 13:23 12.7 S 831 1.0 461159 4774376 
04/25/06 1 13:23 12.7 S 1491 1.0 461159 4774366 
04/25/06 1 13:27 12.7 S 561 0.6 461214 4774287 
04/25/06 1 13:31 12.7 S 1411 1.0 461389 4774302 
04/25/06 1 13:43 12.7 S 911 1.0 461436 4774712 
04/25/06 1 13:48 12.7 S 791 0.7 461786 4774818 
04/25/06 1 13:53 12.7 S 841 0.7 461831 4774685 
04/25/06 1 13:54 12.7 S 741 0.8 461855 4774734 
04/25/06 1 13:59 12.7 S 700 0.5 461836 4774719 
04/25/06 1 14:06 12.7 S 881 0.7 462293 4774856 
04/25/06 1 14:09 12.7 S 1391 0.5 462249 4774920 
04/25/06 1 14:11 12.7 S 501 0.5 462267 4774934 
04/25/06 1 14:14 12.7 S 611 0.6 462233 4774908 
04/25/06 1 14:25 12.7 S 450 1.1 462029 4773972 
04/25/06 1 14:32 12.7 S 671 1.5 462147 4774459 
04/25/06 1 14:39 12.7 S 1300 1.4 462154 4774572 
04/25/06 1 14:46 12.7 S 681 0.7 462462 4774687 
04/25/06 1 14:51 12.7 S 731 0.7 462308 4774832 
04/25/06 1 14:57 12.7 S 1271 0.8 462628 4774399 
04/25/06 1 15:11 12.7 S 1511 0.9 462577 4774080 
04/25/06 1 15:16 12.7 S 770 0.7 462405 4773809 
04/25/06 1 15:20 12.7 S 811 2.3 462471 4773961 
04/26/06 1 13:36 13.0 A 1015 0.5 460867 4774246 
04/26/06 1 14:00 13.0 A 271 0.7 461799 4774704 
04/26/06 1 14:10 13.0 A 183 0.5 462229 4774907 
04/26/06 1 14:18 13.0 S 1321 0.5 462505 4774532 
04/26/06 1 14:25 13.0 S 1351 1.5 462300 4774469 
04/26/06 1 14:34 13.0 S 931 1.5 462535 4774101 
04/26/06 1 14:42 13.0 S 821 0.9 463000 4774445 
04/26/06 1 14:51 13.0 A 221 1.2 463019 4773329 
04/26/06 1 14:52 13.0 S 851 2.6 463213 4773455 
04/26/06 1 15:08 13.0 A 151 3.0 463363 4773736 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
04/26/06 1 15:15 13.0 S 1531 3.0 463553 4773588 
04/26/06 1 15:27 13.0 A 1034 0.7 463870 4775091 
04/26/06 1 15:35 13.0 S 890 3.1 463838 4774026 
04/26/06 1 15:40 13.0 A 11 1.6 464045 4773453 
04/26/06 1 15:55 13.0 S 1451 3.1 464685 4775328 
04/26/06 1 16:05 13.0 S 1550 2.8 464535 4773737 
04/26/06 1 16:13 13.0 A 411 3.7 464749 4774798 
04/26/06 1 16:28 13.0 S 1371 3.6 465589 4774723 
04/26/06 1 16:35 13.0 A 1192 1.4 465706 4773905 
04/26/06 1 16:49 13.0 A 241 1.4 465520 4775944 
04/26/06 1 16:51 13.0 A 281 2.1 465690 4775863 
04/26/06 1 16:57 13.0 A 422 3.2 465608 4775456 
04/26/06 1 17:08 13.0 A 1116 3.6 465538 4774254 
04/26/06 1 17:22 13.0 A 261 1.0 465865 4775945 
04/27/06 1 10:57 13.7 A 131 1.7 466450 4775806 
04/27/06 1 11:13 13.7 A 352 4.8 466578 4774564 
04/27/06 1 11:19 13.7 A 1172 4.2 466244 4774444 
04/27/06 1 11:39 13.7 A 362 3.7 466938 4773862 
04/27/06 1 11:45 13.7 A 1072 1.2 467143 4773220 
04/27/06 1 11:46 13.7 A 1096 1.6 467192 4773208 
04/27/06 1 11:49 13.7 A 201 3.1 467241 4773329 
04/27/06 1 12:11 13.7 S 471 2.7 467893 4776225 
04/27/06 1 12:25 13.7 A 111 3.7 467417 4774056 
04/27/06 1 12:31 13.7 A 1155 2.0 467696 4773399 
04/27/06 1 12:36 13.7 A 291 1.3 468038 4773760 
04/27/06 1 12:41 13.7 A 1135 2.4 467766 4773574 
04/27/06 1 12:58 13.7 A 1052 3.2 468168 4775931 
04/27/06 1 13:08 13.7 A 301 4.4 468120 4775223 
04/27/06 1 13:17 13.7 A 41 1.0 468382 4774103 
04/27/06 1 13:27 13.7 A 251 5.0 468106 4774391 
04/27/06 1 13:38 13.7 A 31 4.4 468171 4775103 
04/27/06 1 14:00 13.7 A 271 0.5 461796 4774770 
04/27/06 1 14:13 13.7 A 183 0.7 462244 4774876 
05/03/06 2 10:28 12.9 A 362 3.0 468789 4775325 
05/03/06 2 10:44 12.9 A 301 2.1 468350 4776200 
05/03/06 2 10:48 12.9 A 31 2.3 468258 4776194 
05/03/06 2 11:06 12.9 A 1096 3.7 468278 4774249 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
05/03/06 2 11:17 12.9 A 251 4.0 468303 4774357 
05/03/06 2 11:25 12.9 A 352 4.7 468213 4774487 
05/03/06 2 11:35 12.9 A 1155 1.7 467742 4773440 
05/03/06 2 11:51 12.9 S 921 4.3 467299 4774881 
05/03/06 2 11:58 12.9 A 1192 4.0 467263 4775333 
05/03/06 2 12:11 12.9 A 281 3.3 466949 4776041 
05/03/06 2 12:30 12.9 A 291 1.1 467958 4773535 
05/03/06 2 12:43 12.9 A 1072 1.4 466693 4773680 
05/03/06 2 12:50 12.9 A 201 1.0 467148 4773120 
05/08/06 2 9:40 15.9 A 31 1.0 466128 4775923 
05/08/06 2 10:09 15.9 A 241 1.2 464984 4775703 
05/08/06 2 10:21 15.9 A 1072 1.5 464876 4774053 
05/08/06 2 10:25 15.9 A 1116 1.6 464748 4773751 
05/08/06 2 10:38 15.9 A 411 3.7 464912 4774948 
05/08/06 2 10:50 15.9 A 1052 1.3 464028 4775211 
05/08/06 2 11:15 15.9 A 111 2.8 463459 4774342 
05/08/06 2 11:21 15.9 A 261 2.7 463508 4773427 
05/08/06 2 11:31 15.9 A 201 2.8 464047 4773628 
05/08/06 2 11:40 15.9 A 221 2.2 462953 4773575 
05/08/06 2 11:44 15.9 A 41 1.6 462924 4773416 
05/08/06 2 11:54 15.9 A 1034 0.9 462301 4773937 
05/08/06 2 12:05 15.9 A 1135 1.1 461738 4774717 
05/08/06 2 12:06 15.9 A 271 1.0 461761 4774761 
05/08/06 2 12:07 15.9 A 281 1.0 461762 4774783 
05/08/06 2 12:07 15.9 A 422 0.9 461760 4774794 
05/08/06 2 12:14 15.9 A 151 0.9 462272 4774842 
05/08/06 2 12:20 15.9 A 183 0.5 462250 4774944 
05/08/06 2 12:30 15.9 A 1192 0.6 461266 4774557 
05/08/06 2 12:33 15.9 A 11 1.0 461201 4774428 
05/08/06 2 12:50 15.9 S 831 0.8 461161 4774336 
05/08/06 2 12:56 15.9 S 871 0.9 461256 4774330 
05/08/06 2 13:00 15.9 S 1491 1.1 461590 4774176 
05/08/06 2 13:13 15.9 S 1411 0.5 461215 4774246 
05/08/06 2 13:24 15.9 S 561 1.0 461789 4774765 
05/08/06 2 13:26 15.9 S 741 1.0 461797 4774774 
05/08/06 2 13:30 15.9 S 700 0.9 461875 4774747 
05/08/06 2 13:32 15.9 S 841 0.9 461820 4774715 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
05/08/06 2 13:42 15.9 S 811 0.8 461747 4774929 
05/10/06 1 9:47 14.9 S 1511 1.5 461641 4774324 
05/10/06 1 10:01 14.9 S 450 1.5 461978 4774302 
05/10/06 1 10:07 14.9 S 1471 1.5 462330 4774363 
05/10/06 1 10:15 14.9 S 501 1.5 462550 4774340 
05/10/06 1 10:20 14.9 S 1271 0.9 462614 4774421 
05/10/06 1 10:23 14.9 S 791 1.5 462423 4774482 
05/10/06 1 10:28 14.9 S 1351 1.3 462332 4774602 
05/10/06 1 10:35 14.9 S 1391 0.7 462339 4774899 
05/10/06 1 10:42 14.9 S 1431 0.9 462295 4774829 
05/10/06 1 10:45 14.9 S 731 0.9 462238 4774865 
05/10/06 1 10:49 14.9 S 770 0.8 462358 4774822 
05/10/06 1 10:54 14.9 S 881 0.8 462355 4774817 
05/10/06 1 11:02 14.9 S 681 0.9 462446 4774717 
05/10/06 1 11:05 14.9 S 611 1.6 462323 4774404 
05/10/06 1 11:08 14.9 S 711 1.6 462353 4774433 
05/10/06 1 11:18 14.9 S 851 0.8 462154 4774965 
05/10/06 1 11:27 14.9 S 751 0.9 462628 4774371 
05/10/06 1 11:35 14.9 S 1300 1.6 462082 4774108 
05/10/06 1 11:56 14.9 A 11 0.7 461227 4774354 
05/10/06 1 12:04 14.9 A 271 1.2 461935 4774739 
05/10/06 1 12:08 14.9 A 183 0.8 462205 4774940 
05/10/06 1 12:09 14.9 A 1192 0.8 462188 4774937 
05/10/06 1 12:25 14.9 A 221 1.5 462870 4773518 
05/10/06 1 12:28 14.9 A 41 1.5 462987 4773385 
05/15/06 1 13:34 11.0 S 821 1.0 463076 4774484 
05/15/06 1 13:41 11.0 A 301 2.9 463590 4774409 
05/15/06 1 13:50 11.0 A 151 1.5 463429 4773247 
05/15/06 1 13:53 11.0 A 1034 1.2 463308 4773188 
05/15/06 1 14:07 11.0 A 1116 1.0 463862 4775000 
05/15/06 1 14:09 11.0 A 1192 1.1 463937 4775087 
05/15/06 1 14:15 11.0 A 411 0.9 463774 4774877 
05/15/06 1 14:21 11.0 A 111 3.2 463890 4774183 
05/22/06 1 13:03 17.1 S 1371 1.5 464875 4774130 
05/22/06 1 13:09 17.1 A 1116 3.3 464104 4774020 
05/22/06 1 13:21 17.1 A 271 3.2 464452 4775117 
05/22/06 1 13:38 17.1 A 301 3.5 464745 4775043 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
05/22/06 1 13:51 17.1 A 1034 1.5 465089 4774119 
05/22/06 1 14:00 17.1 A 411 3.4 465322 4775266 
05/22/06 1 14:07 17.1 A 241 1.1 465517 4775975 
05/22/06 1 14:20 17.1 A 1072 1.3 465506 4773934 
05/22/06 1 14:29 17.1 A 11 3.7 466067 4775428 
05/22/06 1 14:42 17.1 A 1135 1.6 466425 4774050 
05/22/06 1 14:51 17.1 A 422 4.2 466489 4775460 
05/22/06 1 14:56 17.1 A 131 1.0 466375 4775884 
05/22/06 1 15:07 17.1 S 911 4.1 466988 4775096 
05/22/06 1 15:19 17.1 A 1052 0.9 467149 4773115 
05/22/06 1 15:20 17.1 A 1172 0.9 467165 4773100 
05/22/06 1 15:22 17.1 A 352 0.8 467203 4773052 
05/22/06 1 15:30 17.1 S 921 1.5 466819 4773457 
05/23/06 1 12:18 15.4 S 1300 1.1 461161 4774339 
05/23/06 1 12:21 15.4 S 871 1.4 461604 4774289 
05/23/06 1 12:35 15.4 A 1034 1.0 461162 4774413 
05/23/06 1 12:35 15.4 S 831 1.0 461172 4774413 
05/23/06 1 12:45 15.4 S 821 0.7 461780 4774683 
05/23/06 1 12:51 15.4 S 841 0.6 461831 4774694 
05/23/06 1 12:56 15.4 S 811 1.0 461755 4774919 
05/23/06 1 13:02 15.4 S 700 0.6 461843 4774791 
05/23/06 1 13:05 15.4 S 501 2.0 461775 4774761 
05/23/06 1 13:10 15.4 S 1491 1.0 461747 4774696 
05/23/06 1 13:15 15.4 A 1116 1.2 461942 4774777 
05/23/06 1 13:17 15.4 S 1391 1.1 461916 4774706 
05/23/06 1 13:23 15.4 A 11 0.8 461793 4774799 
05/23/06 1 13:30 15.4 S 731 1.5 461730 4774402 
05/23/06 1 13:43 15.4 S 561 1.5 462226 4774302 
05/23/06 1 13:47 15.4 S 1531 1.4 462254 4774597 
05/23/06 1 13:54 15.4 S 711 1.0 462271 4774941 
05/23/06 1 14:05 15.4 A 151 1.0 462285 4774932 
05/23/06 1 14:11 15.4 A 183 1.1 462140 4774941 
05/23/06 1 14:17 15.4 S 741 0.8 462274 4774857 
05/23/06 1 14:23 15.4 S 1431 0.8 462314 4774879 
05/23/06 1 14:29 15.4 S 611 1.1 462341 4774725 
05/23/06 1 14:32 15.4 A 271 1.4 462224 4774637 
05/23/06 1 14:36 15.4 A 261 0.7 462444 4774546 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
05/23/06 1 15:00 15.4 A 31 0.9 461762 4773982 
05/30/06 1 11:33 22.7 A 291 0.6 461281 4774280 
05/30/06 1 11:35 22.7 A 41 0.5 461211 4774278 
05/30/06 1 11:36 22.7 A 11 0.5 461201 4774278 
05/30/06 1 11:39 22.7 A 352 0.9 461166 4774356 
05/30/06 1 11:39 22.7 A 362 0.9 461166 4774351 
05/30/06 1 11:43 22.7 A 1052 0.9 461195 4774438 
05/30/06 1 11:50 22.7 A 1192 1.0 461164 4774372 
05/30/06 1 11:58 22.7 A 31 0.6 461236 4774515 
05/30/06 1 12:00 22.7 A 183 0.8 461186 4774460 
05/30/06 1 12:06 22.7 A 1172 1.4 461556 4774365 
05/30/06 1 12:14 22.7 A 271 0.6 461724 4774909 
05/30/06 1 12:17 22.7 A 241 0.6 461853 4774921 
05/30/06 1 12:22 22.7 A 1034 0.6 461781 4774827 
05/30/06 1 12:36 22.7 A 281 0.7 461278 4774275 
05/30/06 1 12:45 22.7 A 151 0.8 461842 4773919 
05/30/06 1 12:54 22.7 A 261 1.0 462612 4774170 
05/30/06 1 12:55 22.7 A 201 1.2 462625 4774207 
05/30/06 1 12:58 22.7 A 221 1.4 462484 4774176 
05/30/06 1 13:31 22.7 A 422 2.9 463731 4774570 
05/30/06 1 13:39 22.7 A 1116 3.2 464235 4774790 
05/30/06 1 13:43 22.7 A 411 1.0 463812 4774867 
05/30/06 1 13:50 22.7 A 301 1.1 463730 4774780 
05/30/06 1 13:59 22.7 A 111 2.2 463104 4773689 
05/30/06 1 14:20 22.7 A 251 1.1 466821 4776251 
05/30/06 1 14:34 22.7 A 131 1.4 468384 4776218 
05/30/06 1 14:49 22.7 A 1155 1.0 468507 4774277 
05/30/06 1 15:02 22.7 A 1072 1.1 467164 4773144 
05/30/06 1 15:04 22.7 A 1096 0.9 467148 4773117 
05/30/06 1 15:36 22.7 S 1550 1.7 462956 4773520 
05/30/06 1 15:44 22.7 S 1471 2.6 463276 4774145 
05/30/06 1 16:09 22.7 S 1411 1.1 463952 4775130 
05/31/06 1 11:40 22.1 S 1371 1.4 464876 4774143 
05/31/06 1 12:02 22.1 A 1116 2.1 463812 4774687 
05/31/06 1 12:09 22.1 S 1511 3.4 464386 4774465 
05/31/06 1 12:21 22.1 A 183 1.0 464238 4775522 
05/31/06 1 12:36 22.1 A 1172 1.4 465569 4773907 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
05/31/06 1 12:45 22.1 A 1034 1.4 465091 4774101 
05/31/06 1 12:58 22.1 S 671 2.5 465039 4774230 
05/31/06 1 13:12 22.1 A 1135 0.9 465630 4775992 
05/31/06 1 13:52 22.1 A 422 1.2 465957 4775907 
05/31/06 1 13:58 22.1 A 131 1.1 466363 4775867 
05/31/06 1 14:07 22.1 A 241 1.5 465434 4775950 
05/31/06 1 14:18 22.1 A 411 5.2 466162 4774856 
05/31/06 1 14:29 22.1 A 151 1.0 466724 4773563 
05/31/06 1 14:42 22.1 A 201 1.2 466929 4773367 
05/31/06 1 15:00 22.1 S 471 2.7 467870 4776227 
05/31/06 1 15:20 22.1 A 1072 1.1 467387 4773115 
05/31/06 1 15:23 22.1 A 291 0.9 467187 4773095 
05/31/06 1 15:36 22.1 A 1052 1.1 468095 4773791 
05/31/06 1 15:39 22.1 A 1155 1.8 468105 4773863 
05/31/06 1 16:02 22.1 A 352 1.2 468399 4774141 
05/31/06 1 16:08 22.1 A 251 1.3 468599 4774482 
06/05/06 1 10:47 22.2 S 1300 0.5 461271 4774589 
06/05/06 1 11:01 22.2 S 1391 1.0 461839 4774748 
06/05/06 1 11:04 22.2 S 1491 1.0 461800 4774715 
06/05/06 1 11:07 22.2 S 450 1.0 461787 4774708 
06/05/06 1 11:09 22.2 S 711 1.0 461786 4774698 
06/05/06 1 11:17 22.2 S 841 1.0 461819 4774778 
06/05/06 1 11:20 22.2 S 501 1.0 461811 4774779 
06/05/06 1 11:21 22.2 S 561 1.0 461823 4774788 
06/05/06 1 11:23 22.2 S 681 1.0 461827 4774785 
06/05/06 1 11:28 22.2 S 811 1.0 461797 4774830 
06/05/06 1 11:36 22.2 S 741 0.6 461834 4774745 
06/05/06 1 11:41 22.2 S 1351 0.9 462007 4774934 
06/05/06 1 11:48 22.2 S 751 1.2 461753 4774563 
06/05/06 1 11:57 22.2 S 770 0.9 462042 4774967 
06/05/06 1 12:35 22.2 S 851 1.1 462135 4774970 
06/05/06 1 12:47 22.2 S 791 0.7 462448 4774639 
06/05/06 1 12:50 22.2 S 831 1.5 462446 4774634 
06/05/06 1 12:53 22.2 S 700 1.6 462499 4774519 
06/05/06 1 12:57 22.2 S 1451 0.7 462501 4774529 
06/05/06 1 13:00 22.2 S 1431 0.8 462497 4774527 
06/05/06 1 13:03 22.2 S 611 1.6 462407 4774588 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
06/05/06 1 13:08 22.2 S 1271 0.7 462605 4774438 
06/05/06 1 13:26 22.2 A 111 1.1 461483 4774555 
06/05/06 1 13:32 22.2 A 183 0.5 461800 4774847 
06/05/06 1 13:42 22.2 A 261 0.9 462605 4774448 
06/06/06 1 11:09 22.8 S 821 1.0 462865 4774342 
06/06/06 1 11:12 22.8 S 1550 1.1 462783 4774252 
06/06/06 1 11:20 22.8 A 221 1.5 463004 4773358 
06/06/06 1 11:25 22.8 S 881 1.1 463399 4773206 
06/06/06 1 11:54 22.8 S 931 1.1 463704 4774830 
06/06/06 1 12:00 22.8 A 1135 1.3 463478 4774641 
06/06/06 1 12:08 22.8 A 151 1.0 463980 4775161 
06/06/06 1 12:11 22.8 S 1411 1.0 463939 4775065 
06/06/06 1 12:25 22.8 S 1471 2.7 464253 4773763 
06/06/06 1 12:35 22.8 A 41 1.0 464009 4775227 
06/06/06 1 12:46 22.8 S 1371 1.2 464871 4774133 
06/06/06 1 12:56 22.8 A 1034 3.1 464319 4773962 
06/06/06 1 13:13 22.8 A 201 1.2 465183 4774019 
06/06/06 1 13:22 22.8 S 671 2.3 465049 4774227 
06/06/06 1 13:41 22.8 A 1192 1.7 465918 4773991 
06/06/06 1 13:56 22.8 A 422 0.8 465920 4775947 
06/06/06 1 14:11 22.8 A 1172 1.1 466509 4773862 
06/06/06 1 14:23 22.8 A 301 3.5 467141 4774173 
06/06/06 1 14:47 22.8 A 411 3.1 465516 4775848 
06/06/06 1 15:06 22.8 A 31 1.9 466865 4773426 
06/06/06 1 15:12 22.8 A 1116 0.7 467149 4773116 
06/06/06 1 15:16 22.8 A 1072 0.8 467180 4773118 
06/06/06 1 15:40 22.8 A 131 1.0 466410 4775894 
06/07/06 2 11:46 23.1 A 291 1.2 467962 4773606 
06/07/06 2 12:04 23.1 A 31 0.8 467716 4776467 
06/07/06 2 12:22 23.1 A 201 0.9 467192 4773092 
06/07/06 2 12:24 23.1 A 1072 0.8 467203 4773064 
06/07/06 2 12:26 23.1 A 1096 0.8 467154 4773116 
06/07/06 2 12:42 23.1 A 1155 3.9 466956 4774650 
06/07/06 2 12:55 23.1 A 131 1.0 466367 4775876 
06/07/06 2 13:06 23.1 A 1172 1.8 466289 4774112 
06/07/06 2 13:14 23.1 A 1192 2.3 465997 4774082 
06/07/06 2 14:04 23.1 A 362 1.1 463967 4775144 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
06/07/06 2 14:06 23.1 A 411 1.0 463952 4775128 
06/07/06 2 14:08 23.1 A 1034 1.0 463946 4775107 
06/07/06 2 14:11 23.1 A 1116 1.1 463912 47747987
06/07/06 2 14:13 23.1 A 1052 1.0 463829 4774876 
06/07/06 2 14:15 23.1 A 281 1.1 463716 4774818 
06/07/06 2 14:20 23.1 A 1135 1.2 463488 4774643 
06/07/06 2 14:26 23.1 A 151 1.0 463837 4774900 
06/12/06 2 14:09 19.1 S 890 1.4 464286 4773413 
06/12/06 2 14:27 19.1 A 151 1.3 463297 4773200 
06/12/06 2 14:29 19.1 A 221 1.1 463144 4773276 
06/12/06 2 14:39 19.1 S 731 1.0 463319 4774639 
06/12/06 2 14:49 19.1 S 871 1.0 463038 4773311 
06/12/06 2 14:59 19.1 A 261 0.8 462636 4774338 
06/12/06 2 15:07 19.1 A 183 0.6 462085 4774973 
06/12/06 2 15:23 19.1 A 111 1.6 462896 4773559 
06/12/06 2 15:35 19.1 S 1300 0.8 461243 4774574 
06/12/06 2 15:46 19.1 S 841 1.0 461814 4774703 
06/12/06 2 15:50 19.1 S 681 1.0 461823 4774778 
06/12/06 2 15:58 19.1 S 700 1.0 461826 4774791 
06/12/06 2 16:06 19.1 S 1491 1.0 461832 4774726 
06/12/06 2 16:14 19.1 S 811 0.7 461721 4774923 
06/12/06 2 16:19 19.1 S 1351 0.5 461947 4774982 
06/12/06 2 16:39 19.1 S 501 0.6 462235 4774882 
06/12/06 2 16:37 19.1 S 741 0.8 462201 4774931 
06/12/06 2 16:51 19.1 S 851 0.5 462145 4774973 
06/12/06 2 16:45 19.1 S 821 0.6 462336 4774948 
06/12/06 2 16:56 19.1 S 791 0.6 462420 4774800 
06/12/06 2 17:03 19.1 S 1271 0.7 462608 4774388 
06/12/06 2 17:05 19.1 S 611 0.8 462630 4774341 
06/13/06 1 11:35 20.7 S 450 0.6 462598 4774135 
06/13/06 1 11:48 20.7 S 1531 0.7 462665 4774140 
06/13/06 1 11:52 20.7 S 1550 0.7 462775 4774313 
06/13/06 1 12:00 20.7 S 890 2.5 463039 4773688 
06/13/06 1 12:07 20.7 S 871 1.0 463069 4773299 
06/13/06 1 12:11 20.7 S 881 1.0 463318 4773184 
06/13/06 1 12:16 20.7 A 41 2.3 463250 4773553 
06/22/06 1 10:23 23.7 A 1034 1.8 463240 4774298 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
06/22/06 1 10:33 23.7 S 1391 1.3 463609 4774750 
06/22/06 1 10:41 23.7 A 1052 3.1 463909 4773904 
06/22/06 1 10:50 23.7 A 1116 2.3 464787 4773823 
06/22/06 1 10:52 23.7 S 1371 1.9 464857 4774105 
06/22/06 1 11:05 23.7 S 931 1.4 463796 4774852 
06/22/06 1 11:15 23.7 A 411 3.5 464767 4775339 
06/22/06 1 11:25 23.7 A 31 2.2 464897 4774200 
06/22/06 1 11:32 23.7 S 671 2.6 465043 4774234 
06/22/06 1 12:08 23.7 A 1172 3.0 466169 4774283 
06/22/06 1 12:10 23.7 A 1192 2.7 466210 4774215 
06/22/06 1 14:37 23.7 A 183 1.1 462133 4774846 
06/22/06 1 14:42 23.7 A 241 1.5 462319 4774930 
06/22/06 1 14:49 23.7 A 261 1.6 462624 4774435 
06/22/06 1 14:59 23.7 A 221 1.3 463143 4773282 
06/22/06 1 15:03 23.7 A 151 2.2 463548 4773314 
06/22/06 1 15:10 23.7 A 11 3.2 463770 4773655 
06/22/06 1 15:21 23.7 A 251 1.4 463980 4775170 
06/22/06 1 15:36 23.7 A 362 1.2 462396 4773870 
06/22/06 1 15:39 23.7 S 1411 1.1 462589 4774129 
06/26/06 1 13:15 23.4 A 111 2.8 467202 4773454 
06/26/06 1 13:43 23.4 A 281 1.0 466998 4776344 
06/26/06 1 14:01 23.4 A 1155 3.3 467428 4773553 
06/26/06 1 14:11 23.4 A 201 3.6 467527 4773672 
06/26/06 1 14:19 23.4 A 362 1.6 468012 4773719 
06/26/06 1 14:23 23.4 A 1072 1.3 467974 4773581 
06/26/06 1 14:29 23.4 A 291 1.7 468112 4773868 
06/26/06 1 14:41 23.4 A 1052 1.5 468428 4774283 
06/26/06 1 14:43 23.4 A 251 1.7 468362 4774191 
06/26/06 1 14:50 23.4 A 271 2.4 468106 4774073 
06/26/06 1 15:00 23.4 A 301 4.4 467647 4774783 
06/26/06 1 15:14 23.4 A 31 1.4 468168 4776350 
06/28/06 1 11:22 24.6 S 561 1.0 461455 4774816 
06/28/06 1 11:27 24.6 S 1491 0.9 461778 4774723 
06/28/06 1 11:50 24.6 S 811 0.6 461776 4774902 
06/28/06 1 12:01 24.6 S 791 1.1 461956 4773893 
06/28/06 1 12:13 24.6 S 890 1.8 462263 4773944 
06/28/06 1 12:22 24.6 S 1431 1.1 462304 4774828 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
06/28/06 1 12:26 24.6 S 700 1.1 462285 4774848 
06/28/06 1 12:30 24.6 S 821 1.0 462221 4774888 
06/28/06 1 12:31 24.6 S 841 1.0 462206 4774888 
06/28/06 1 12:32 24.6 S 1351 0.9 462251 4774932 
06/28/06 1 12:35 24.6 S 711 0.9 462231 4774923 
06/28/06 1 12:38 24.6 S 450 0.9 462226 4774912 
06/28/06 1 12:44 24.6 S 851 1.1 462142 4774974 
06/28/06 1 12:53 24.6 S 501 1.5 462443 4774752 
06/28/06 1 12:59 24.6 S 1451 1.1 462429 4774720 
06/28/06 1 13:06 24.6 S 611 1.1 462622 4774500 
06/28/06 1 13:09 24.6 S 1271 1.2 462622 4774364 
06/28/06 1 14:58 24.6 S 731 1.1 462618 4774464 
06/28/06 1 14:01 24.6 S 831 0.8 462690 4774231 
06/28/06 1 13:21 24.6 S 1411 1.3 462548 4774098 
06/28/06 1 13:35 24.6 A 241 1.1 461767 4774774 
06/28/06 1 13:42 24.6 A 183 1.2 462153 4774909 
06/28/06 1 14:04 24.6 S 681 0.8 462656 4774127 
06/28/06 1 14:13 24.6 S 741 1.5 462854 4774329 
06/28/06 1 14:17 24.6 S  1550 1.2 462861 4774354 
06/28/06 1 14:19 24.6 A 41 1.3 462893 4774361 
06/28/06 1 14:29 24.6 S 871 1.6 463078 4773296 
06/28/06 1 14:33 24.6 S 881 1.5 463272 4773185 
06/28/06 1 14:40 24.6 A 221 1.5 467003 4773326 
06/28/06 1 14:54 24.6 A 11 1.0 462397 4774590 
07/10/06 2 11:29 24.3 A 31 1.8 468544 4776092 
07/10/06 2 11:34 24.3 A 362 1.5 468422 4776193 
07/10/06 2 11:49 24.3 A 251 1.1 468578 4774509 
07/10/06 2 12:12 24.3 A 281 0.9 466755 4776197 
07/10/06 2 12:23 24.3 A 301 3.8 467024 4775274 
07/10/06 2 12:31 24.3 A 291 3.7 467638 4774858 
07/10/06 2 12:38 24.3 A 131 3.8 467079 4774578 
07/10/06 2 12:47 24.3 A 201 3.4 467187 4774166 
07/10/06 2 12:57 24.3 A 1155 0.8 467826 4773427 
07/10/06 2 12:59 24.3 A 1072 2.4 467778 4773641 
07/10/06 2 13:20 24.3 A 422 0.8 465848 4775951 
07/10/06 2 13:45 24.3 A 1192 2.1 465716 4773912 
07/10/06 2 13:58 24.3 A 11 0.8 465821 4775956 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
07/10/06 2 14:01 24.3 A 241 0.7 465615 4775986 
07/10/06 2 14:13 24.3 A 1172 4.3 466076 4775016 
07/10/06 2 14:22 24.3 A 1034 1.7 465053 4774205 
07/10/06 2 14:42 24.3 A 1116 1.0 464856 4773802 
07/10/06 2 14:55 24.3 A 1052 0.8 464021 4775296 
07/10/06 2 14:57 24.3 A 411 0.9 463981 4775175 
07/10/06 2 15:10 24.3 S 1411 0.9 463947 4775110 
07/10/06 2 15:20 24.3 A 151 1.5 463549 4773286 
07/10/06 2 15:24 24.3 S 881 0.9 463259 4773188 
07/10/06 2 15:30 24.3 A 221 1.0 462805 4773563 
07/10/06 2 15:38 24.3 A 111 2.5 463177 4773978 
07/10/06 2 15:45 24.3 A 41 1.1 462855 4774360 
07/10/06 2 15:48 24.3 S 741 0.9 462956 4774399 
07/10/06 2 15:52 24.3 S 821 0.8 462975 4774433 
07/10/06 2 16:03 24.3 S 791 0.6 462235 4773961 
07/10/06 2 16:11 24.3 S 641 0.5 462442 4774766 
07/10/06 2 16:11 24.3 S 611 0.5 462442 4774766 
07/10/06 2 16:15 24.3 S 501 0.9 462467 4774689 
07/10/06 2 16:22 24.3 S 841 0.5 462295 4774938 
07/10/06 2 16:36 24.3 A 183 0.6 462232 4774896 
07/10/06 2 16:39 24.3 S 700 0.5 461830 4774781 
07/10/06 2 16:43 24.3 S 1491 0.4 461789 4774880 
07/10/06 2 16:48 24.3 A 271 1.1 461588 4774486 
07/12/06 1 11:16 23.8 S 1491 0.8 461767 4774883 
07/12/06 1 11:21 23.8 S 700 0.5 461841 4774745 
07/12/06 1 11:26 23.8 A 271 1.2 461903 4774157 
07/12/06 1 11:33 23.8 S 791 0.6 462342 4773902 
07/12/06 1 11:42 23.8 A 183 0.7 462161 4774923 
07/12/06 1 11:47 23.8 S 841 0.5 462222 4774931 
07/12/06 1 11:57 23.8 S 611 0.6 462530 4774580 
07/12/06 1 12:03 23.8 S 501 0.5 462475 4774685 
07/12/06 1 12:13 23.8 S 741 0.8 462811 4774281 
07/12/06 1 12:17 23.8 S 821 0.9 462977 4774424 
07/12/06 1 12:24 23.8 A 221 1.4 462872 4773556 
07/12/06 1 12:30 23.8 S 881 0.9 463361 4773170 
07/12/06 1 12:33 23.8 A 151 1.6 463387 4773305 
07/12/06 1 12:53 23.8 S 1411 1.0 464013 4775215 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
07/12/06 1 13:04 23.8 A 1116 2.2 464250 4773551 
07/12/06 1 13:17 23.8 A 1052 1.5 464401 4775623 
07/12/06 1 13:28 23.8 A 1034 1.7 465068 4774191 
07/12/06 1 13:36 23.8 A 1192 1.2 465607 4773911 
07/12/06 1 13:48 23.8 A 241 1.0 465402 4775926 
07/12/06 1 14:05 23.8 A 11 1.0 466101 4774217 
07/12/06 1 14:24 23.8 A 1172 4.2 466072 4775025 
07/12/06 1 14:31 23.8 A 41 3.0 466225 4775476 
07/12/06 1 14:36 23.8 A 422 0.9 465965 4775922 
07/12/06 1 14:42 23.8 A 131 0.9 466358 4775839 
07/12/06 1 14:48 23.8 A 281 0.9 466736 4776204 
07/12/06 1 15:01 23.8 A 1072 3.1 466531 4774124 
07/12/06 1 15:07 23.8 A 291 2.7 466616 4773925 
07/12/06 1 15:14 23.8 A 201 0.6 467164 4773076 
07/12/06 1 15:35 23.8 A 301 3.0 466205 4775475 
07/12/06 1 15:50 23.8 A 1155 3.9 467477 4774682 
07/12/06 1 16:03 23.8 A 411 3.9 468179 4774834 
07/12/06 1 16:11 23.8 A 31 1.4 468377 4776225 
07/12/06 1 16:13 23.8 A 362 1.4 468444 4776178 
07/31/06 2 7:11 28.1 A 301 3.6 468259 4775604 
07/31/06 2 7:20 28.1 A 31 2.5 468503 4774945 
07/31/06 2 7:31 28.1 A 291 4.2 468004 4774543 
07/31/06 2 8:07 28.1 A 151 3.2 467488 4773115 
07/31/06 2 8:12 28.1 A 1155 3.0 467517 4773617 
07/31/06 2 8:16 28.1 A 1072 2.9 467359 4773394 
07/31/06 2 8:21 28.1 A 422 2.9 467059 4773710 
07/31/06 2 8:29 28.1 A 131 3.4 466871 4774305 
07/31/06 2 8:40 28.1 A 281 2.4 466659 4775853 
07/31/06 2 9:13 28.1 A 241 2.9 465480 4775850 
07/31/06 2 9:41 28.1 A 411 2.7 464349 4775003 
07/31/06 2 9:52 28.1 A 362 1.5 464480 4773504 
07/31/06 2 9:54 28.1 A 271 2.3 464404 4773670 
07/31/06 2 9:57 28.1 A 1116 2.7 464225 4773835 
07/31/06 2 10:13 28.1 A 1052 2.7 463946 4774411 
07/31/06 2 10:22 28.1 A 41 2.9 464085 4773878 
07/31/06 2 10:32 28.1 A 1192 1.0 463105 4773303 
07/31/06 2 10:38 28.1 A 11 2.6 463586 4773663 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
07/31/06 2 10:57 28.1 A 221 1.3 462917 4773534 
07/31/06 2 11:06 28.1 S 741 0.7 462638 4774093 
07/31/06 2 11:25 28.1 S 700 0.7 461820 4774693 
07/31/06 2 11:14 28.1 S 881 0.7 462272 4774839 
07/31/06 2 11:30 28.1 A 183 0.6 462148 4774863 
07/31/06 2 11:38 28.1 S 561 0.5 461475 4774842 
07/31/06 2 11:42 28.1 S 1491 0.7 461427 4774632 
08/02/06 1 13:39 26.1 S 1491 0.7 461767 4774756 
08/02/06 1 13:43 26.1 S 700 0.8 461814 4774708 
08/02/06 1 13:55 26.1 S 561 0.8 462176 4774922 
08/02/06 1 13:59 26.1 A 183 0.5 462214 4774898 
08/02/06 1 14:07 26.1 S 741 0.5 462582 4774082 
08/02/06 1 14:12 26.1 A 11 1.0 462829 4774304 
08/02/06 1 14:21 26.1 A 41 1.1 462830 4773557 
08/02/06 1 14:23 26.1 A 221 1.3 462872 4773471 
08/02/06 1 14:27 26.1 S 881 0.8 463253 4773192 
08/02/06 1 14:47 26.1 A 1192 1.3 464400 4773417 
08/02/06 1 14:49 26.1 A 362 1.6 464471 4773510 
08/02/06 1 14:55 26.1 A 1116 0.9 464725 4773668 
08/02/06 1 15:06 26.1 A 411 0.9 464006 4775191 
08/02/06 1 15:19 26.1 A 1052 1.4 465142 4774066 
08/02/06 1 15:32 26.1 A 31 1.2 465390 4775939 
08/02/06 1 15:35 26.1 A 241 1.7 465508 4775891 
08/02/06 1 15:56 26.1 A 422 1.0 465950 4775891 
08/02/06 1 16:04 26.1 A 281 0.9 466739 4776177 
08/02/06 1 16:21 26.1 A 1072 1.0 467098 4773250 
08/02/06 1 16:24 26.1 A 201 1.3 466985 4773388 
08/02/06 1 16:33 26.1 A 1155 0.8 467782 4773418 
08/02/06 1 16:38 26.1 A 151 1.4 468111 4773859 
08/02/06 1 16:45 26.1 A 251 1.2 468594 4774525 
08/02/06 1 16:53 26.1 A 291 3.5 467557 4775051 
08/02/06 1 16:58 26.1 A 271 2.7 467630 4776172 
08/02/06 1 17:03 26.1 A 301 2.7 467311 4776157 
08/07/06 1 10:56 25.2 S 1491 0.8 461766 4774719 
08/07/06 1 11:09 25.2 S 561 0.8 462196 4774919 
08/07/06 1 11:09 25.2 A 183 0.8 462196 4774919 
08/07/06 1 11:18 25.2 S 741 1.0 462571 4774087 
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Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
08/07/06 1 11:22 25.2 A 41 0.8 462752 4774124 
08/07/06 1 11:30 25.2 A 221 1.1 462829 4773574 
08/07/06 1 11:36 25.2 S 831 1.0 463367 4773179 
08/07/06 1 11:39 25.2 A 151 1.2 463434 4773256 
08/07/06 1 11:57 25.2 A 1116 2.0 464234 4773561 
08/07/06 1 12:05 25.2 A 362 1.0 464877 4773833 
08/07/06 1 12:18 25.2 A 411 2.6 464666 4775565 
08/07/06 1 12:38 25.2 A 241 2.5 465523 4775587 
08/07/06 1 12:51 25.2 A 1192 2.3 466100 4774539 
08/07/06 1 12:59 25.2 A 422 1.9 466132 4775612 
08/07/06 1 13:03 25.2 A 11 2.1 466448 4775700 
08/07/06 1 13:18 25.2 A 1052 0.9 467158 4773110 
08/07/06 1 13:18 25.2 A 1072 0.8 467169 4773112 
08/07/06 1 13:24 25.2 A 201 2.8 467245 4773349 
08/07/06 1 13:29 25.2 A 1155 3.0 467716 4773717 
08/07/06 1 13:44 25.2 A 271 0.7 466578 4776027 
08/07/06 1 13:47 25.2 A 281 2.1 466850 4776105 
08/07/06 1 13:55 25.2 A 31 2.2 468350 4775945 
08/07/06 1 14:09 25.2 A 301 3.5 468004 4775331 
08/07/06 1 14:12 25.2 A 291 3.4 467722 4775240 
08/07/06 1 14:21 25.2 A 131 4.4 466539 4774855 
08/08/06 1 10:42 24.2 S 1491 0.6 461758 4774723 
08/08/06 1 10:55 24.2 A 183 0.8 462170 4774878 
08/08/06 1 10:59 24.2 S 561 0.8 462177 4774932 
08/08/06 1 11:07 24.2 S 741 0.9 462569 4774074 
08/08/06 1 11:20 24.2 A 221 1.0 462971 4773350 
08/08/06 1 11:21 24.2 A 41 1.0 462991 4773345 
08/08/06 1 11:26 24.2 S 881 0.9 463408 4773181 
08/08/06 1 11:29 24.2 A 362 0.9 463705 4773329 
08/08/06 1 11:34 24.2 A 151 2.8 463724 4773755 
08/08/06 1 11:48 24.2 A 1116 1.3 464140 4773421 
08/08/06 1 12:16 24.2 A 241 2.7 465447 4775516 
08/08/06 1 12:22 24.2 A 291 2.6 465625 4775404 
08/08/06 1 12:37 24.2 A 411 3.2 466038 4775363 
08/08/06 1 12:52 24.2 A 131 3.7 466957 4775136 
08/08/06 1 13:05 24.2 A 1052 0.7 467175 4773110 
08/08/06 1 13:06 24.2 A 1072 0.7 467175 4773110 
 132
Date Route  Contact Time 
Lake 
Temp. 
(Cº) 
Life 
Stage 
Fish 
ID 
Depth 
(m) UTMX UTMY 
08/08/06 1 13:09 24.2 A 1155 2.4 467356 4773221 
08/08/06 1 13:14 24.2 A 201 0.9 467049 4773294 
08/08/06 1 13:31 24.2 A 301 3.6 467976 4775357 
08/08/06 1 13:35 24.2 A 31 2.4 468289 4776035 
08/08/06 1 13:41 24.2 A 271 2.9 467376 4775986 
08/08/06 1 13:45 24.2 A 281 1.4 466673 4776018 
08/08/06 1 13:49 24.2 A 11 2.1 466641 4775863 
08/09/06 1 11:39 24.3 A 362 0.6 461484 4774341 
08/09/06 1 11:44 24.3 A 1491 0.7 461762 4774701 
08/09/06 1 11:56 24.3 A 183 0.8 462162 4774859 
08/09/06 1 11:59 24.3 S 561 0.8 462168 4774907 
08/09/06 1 12:07 24.3 S 741 0.8 462572 4774081 
08/09/06 1 12:21 24.3 A 221 0.9 463123 4773291 
08/09/06 1 12:24 24.3 A 41 0.9 463017 4773322 
08/09/06 1 12:29 24.3 S 881 0.9 463404 4773186 
08/09/06 1 12:31 24.3 A 151 1.4 463534 4773280 
08/09/06 1 12:49 24.3 A 1116 1.0 464140 4773403 
08/09/06 1 13:19 24.3 A 241 0.9 465537 4775967 
08/09/06 1 13:41 24.3 A 411 3.2 465973 4775408 
08/09/06 1 13:44 24.3 A 422 1.9 466132 4775601 
08/09/06 1 13:59 24.3 A 1072 1.5 466850 4773462 
08/09/06 1 14:01 24.3 A 1192 1.8 466867 4773443 
08/09/06 1 14:03 24.3 A 201 2.1 466893 4773465 
08/09/06 1 14:07 24.3 A 1052 0.7 467148 4773131 
08/09/06 1 14:13 24.3 A 1155 3.0 467751 4773759 
08/09/06 1 14:19 24.3 A 301 3.5 467935 4775449 
08/09/06 1 14:22 24.3 A 31 2.3 468284 4776032 
08/09/06 1 14:29 24.3 A 291 3.4 467732 4775319 
08/09/06 1 14:31 24.3 A 271 3.3 467648 4775304 
08/09/06 1 14:40 24.3 A 11 2.3 466757 4775969 
08/09/06 1 14:43 24.3 A 281 0.9 466738 4776184 
08/09/06 1 14:47 24.3 A 131 3.6 466457 4775522 
Life stage notation: 
A=Adult, S=Subadult 
 
